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1.0 Introduction

AirNova, Inc. conducted an emission evaluation test program on December 6-7, 2006 at the

Cement Lock Technology Demonstration Site located in Bayonne, New Jersey.  Emission sampling was

conducted at the Fabric Filter Baghouse Outlet (also identified as the Activated Carbon Bed Inlet) and the

Activated Carbon Bed Outlet to evaluate air emissions associated with the Cement Lock process for the

following emission parameters:

• Nitrogen Oxides (NOX)*
• Carbon Monoxide (CO)*
• Volatile Organic Compounds (VOCs)*
• Sulfur Dioxide (SO2)*
• Dioxins and Furans
• Toxic Metals
• Polychlorinated Biphenyls (PCBs)
• Hydrogen Chloride (HCI) and Chlorine (CI2)*
• Polycyclic Aromatic Hydrocarbons (PAHs) or 

Semivolatile Organic Compounds (SVOCs)

* These emissions were determined at the Carbon Bed Outlet only.

Emission sampling was also conducted to determine the carbon bed capture efficiency for the

above emission parameters that were conducted at both the Carbon Bed Inlet and Carbon Bed Outlet.

AirNova, Inc. was responsible for the performance of the on-site sampling and sample analysis as

well as preparation of this final test report presenting the test results and discussions of all sampling and

analytical methods utilized.

This report contains a description of the emission sources, the test locations, and the test

methodologies that were utilized in the performance of this program.  Questions or comments concerning

this report may be directed to:
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Mr. Ken Partymiller, Ph.D.
Environmental Chemist
Tetra Tech EM, Inc.
5326 Paris Pike
Georgetown, Kentucky 40324
Telephone:  (502) 867-1397
Telefax:        (502) 867-0423
E-mail:          partykm@aol.com
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2.0 Source Description

The Cement Lock Technology at the Cement Lock Demonstration Site was developed by Gas

Technology Institute (GTI) and Unitel Technologies and is licensed by Endesco Clean Harbors (ECH).  The

technology is a thermo-chemical environmental remediation process that generates a by-product that can

be incorporated into construction-grade cement.  A generalized schematic of the Cement Lock process

is provided in Figure 2-1 on page 5.  According to GTI, feed stock for the manufacturing process can be

hazardous or nonhazardous wastes such as dredged sediments, soils, sludges, municipal solid wastes,

debris from Brownfields projects, chemical wastes, and incinerator ash and residues.  The manufacturing

process creates a calcium-alumino-silicate glass termed Ecomelt, which is expected to have

characteristics suitable for incorporation into cement.  The process of creating Ecomelt is claimed to

destroy organic contaminants and to immobilize inorganic contaminants within the Ecomelt.

2.1 Sampling Port Locations

Emission sampling was conducted at the Activated Carbon Bed Inlet in a round, vertical section

of exhaust duct which has an outer diameter (O.D.) of 42 inches and an inner diameter (I.D.) of 36 inches.

Two (2) sampling ports located 2.3 duct diameters downstream and 0.8 duct diameters upstream from

the nearest flow disturbances were utilized for all emissions sampling.  A total of twenty-four (24) traverse

points were utilized for all volumetric flow rate determinations and isokinetic sampling.  The traverse points

were located as follows: 

Table 2-1
Cement Lock Demonstration Site

Activated Carbon Bed Inlet
Emission Evaluation Test Program

Traverse Point Locations

Traverse Point % Stack Diameter Location (Inches)

1 2.1 0.8

2 6.7 2.4

3 11.8 4.2

4 17.7 6.4
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5 25.0 9.0

6 35.6 12.8

7 64.4 23.2

8 75.0 27.0

9 82.3 29.6

10 88.2 31.8

11 93.3 33.6

12 97.9 35.2

Emission sampling was also conducted at the Activated Carbon Bed Outlet in a round, vertical

section of exhaust duct which is 35.5 inches in diameter.  Two (2) sampling ports located 6.3 duct

diameters downstream and 3.5 duct diameters upstream from the nearest flow disturbances were

utilized for all emissions sampling.  A total of sixteen (16) traverse points were utilized for all volumetric

flow rate determinations and isokinetic sampling.  The traverse points were located as follows: 

Table 2-2
Cement Lock Demonstration Site

Granular Activated Carbon Bed Outlet
Emission Evaluation Test Program

Traverse Point Locations

Traverse Point % Stack Diameter Location (Inches)

1 3.2 1.1

2 10.5 3.7

3 19.4 6.9

4 32.3 11.5

5 67.7 24.0

6 80.6 28.6

7 89.5 31.8

8 96.8 34.4
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3.0 Summary of Test Results

A complete summary of the test results conducted at the Cement Lock Demonstration Site at

the Activated Carbon Bed Inlet and the Activated Carbon Bed Outlet is provided in tabular format.  Emission

sampling was conducted on December 6-7, 2006 to evaluate air emissions associated with the Cement

Lock process.  The list of tables which follows indicates the order in which the summary tables have been

provided.  

Cement Lock Demonstration Site
Emission Evaluation Test Program
Summary of Test Results Tables

Table No. Description Page No.

3-1 Carbon Bed Outlet - SO2, NOx, CO, and VOCs - Test Results Summary 7

3-2 Carbon Bed Outlet - HCI and CI2 - Test Results Summary 9

3-3 Carbon Bed Inlet - Toxic Metals - Test Results Summary 10

3-4 Carbon Bed Outlet - Toxic Metals - Test Results Summary 11

3-5 Carbon Bed Inlet - Dioxins, Furans, and PCBs - Test Results Summary 12

3-6 Carbon Bed Outlet - Dioxins, Furans, and PCBs - Test Results Summary 13

3-7 Carbon Bed Inlet - SVOCs - Test Results Summary 14

3-8 Carbon Bed Outlet - SVOCs - Test Results Summary 15

3-9 Carbon Bed Capture Efficiency of Toxic Metals - Test Results Summary 16

3-10 Carbon Bed Capture Efficiency of Dioxins and Furans - 
Test Results Summary

17

3-11 Carbon Bed Capture Efficiency of PCBs - Test Results Summary 18

3-12 Carbon Bed Capture Efficiency of SVOCs - Test Results Summary 19
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Table 3-1
Cement Lock Demonstration Site

Carbon Bed Outlet
SO2, NOx, CO, and VOCs
Test Results Summary 

 

Run No. 1 2 3 Average

Date 12/06/06 12/06/06 12/07/06

Time Period 1625-1725 1812-1912 0934-1034

Exhaust Gas Characteristics

Oxygen (%-dry) 3.99 5.13 6.19 5.10

Carbon Dioxide (%-dry) 9.83 10.47 9.41 9.90

Temperature (o F) 287 286 304 292

Moisture (%) 51.1 54.4 53.1 52.9

Velocity (fps) 36.4 36.4 35.9 36.2

Flow Rate (ACFM) 14,983 15,002 14,795 14,927

Flow Rate (DSCFM) 5,230 4,898 4,830 4,986

Carbon Monoxide*

Concentration (ppmVd) > 100 17.3 4.2 > 40.5

Concentration (ppmVd @ 7% O2) > 82.2 15.2 4.0 > 33.8

Emission Rate (lb/hr) > 2.27 0.37 0.09 > 0.91

Volatile Organic Compounds

Concentration (ppmVd) 4.7 4.6 0.9 3.4

Concentration (ppmVd @ 7% O2) 3.9 4.1 0.8 2.9

Emission Rate (lb/hr) 0.06 0.06 0.01 0.04

Nitrogen Oxides (as NO2)

Concentration (ppmVd) 94.0 134 149 126

Concentration (ppmVd @ 7% O2) 77.3 118 141 112

Emission Rate (lb/hr) 3.51 4.69 5.13 4.44

Sulfur Dioxide

Concentration (ppmVd) 42.2 16.5 8.8 22.5

Concentration (ppmVd @ 7% O2) 34.7 14.5 8.3 19.2

Emission Rate (lb/hr) 2.19 0.80 0.42 1.14

Standard Conditions:  70oF, 29.92 inches Hg
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* CO emissions during Run No. 1 were out of the calibration range of the analyzer which was

operated in the 0-100 ppmV range.  Therefore, CO emissions could not be quantified for this test

run, and were reported as greater than the detectable quantity of 100 ppmV. 
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Table 3-2
Cement Lock Demonstration Site

Carbon Bed Outlet
HCI and CI2

Test Results Summary 

Run No. 1 2 Average

Date 12/06/06 12/07/06

Time Period 1700-1832 0959-1110

Exhaust Gas Characteristics

Oxygen (%-dry) 5.1 6.3 5.7

Carbon Dioxide (%-dry) 10.5 9.2 9.9

Temperature (o F) 286 307 297

Moisture (%) 54.3 52.6 53.5

Velocity (fps) 36.4 35.8 36.1

Flow Rate (ACFM) 15,001 14,761 14,881

Flow Rate (DSCFM) 4,901 4,843 4,872

Hydrogen Chloride

Concentration (ppmV) 59.3 51.2 55.3

Emission Rate (lb/hr) 1.64 1.40 1.52

Standard Conditions:  70oF, 29.92 inches Hg

Note:  CI2 emissions were determined to be non-detectable for both test runs.  A detailed analysis of CI2

quantities can be found in Appendix C of this test report. 
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Table 3-3
Cement Lock Demonstration Site

Carbon Bed Inlet
Toxic Metals

Test Results Summary 

Run No. 1 2 Average

Date 12/06/06 12/07/06

Test Period 1625-1901 0930-1148

Stack Gas Characteristics

Oxygen (%-dry) 3.99 6.19 5.09

Carbon Dioxide (%-dry) 9.83 9.41 9.62

Temperature (o F) 337 341 339

Moisture (%) 52.8 54.6 53.7

Velocity (fps) 38.7 37.2 38.0

Flow Rate (ACFM) 16,421 15,784 16,103

Flow Rate (DSCFM) 5,101 4,672 4,887

Toxic Metals (Emission Rate - lb/hr)

Arsenic 8.0e-05 2.0e-05 5.0e-05

Barium 5.1e-05 4.2e-05 4.7e-05

Cadmium 4.0e-05 3.1e-05 3.6e-05

Chromium 4.0e-04 3.7e-04 3.9e-04

Cobalt 1.4e-05 5.5e-06 9.8e-06

Copper 1.9e-04 1.1e-04 1.5e-04

Lead 4.5e-04 2.5e-04 3.5e-04

Manganese 9.8e-03 2.7e-04 5.0e-03

Nickel 3.4e-04 2.9e-04 3.2e-04

Selenium 1.1e-04 2.3e-05 6.7e-05

Silver 2.4e-05 1.5e-05 2.0e-05

Zinc 1.3e-03 7.9e-04 1.0e-03

Mercury 3.0e-03 2.3e-03 2.7e-03

Total Toxic Metals 1.6e-02 4.5e-03 1.0e-02

Standard Conditions:  70oF, 29.92 inches Hg
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Table 3-4
Cement Lock Demonstration Site

Carbon Bed Outlet
Toxic Metals

Test Results Summary 

Run No. 1 2 Average

Date 12/06/06 12/07/06

Test Period 1625-1915 0930-1148

Stack Gas Characteristics

Oxygen (%-dry) 3.99 6.19 5.09

Carbon Dioxide (%-dry) 9.83 9.41 9.62

Temperature (o F) 287 304 296

Moisture (%) 51.1 53.1 52.1

Velocity (fps) 36.4 35.9 36.2

Flow Rate (ACFM) 14,983 14,795 14,889

Flow Rate (DSCFM) 5,230 4,830 5,030

Toxic Metals (Emission Rate - lb/hr)

Arsenic 3.5e-05 4.6e-05 4.1e-05

Barium 4.5e-05 3.5e-05 4.0e-05

Cadmium 1.6e-05 1.1e-05 1.4e-05

Chromium 6.4e-04 2.6e-04 4.5e-04

Cobalt 5.9e-06 6.1e-06 6.0e-06

Copper 1.9e-04 1.3e-04 1.6e-04

Lead 4.3e-04 2.0e-04 3.2e-04

Manganese 1.1e-03 7.4e-04 9.2e-04

Nickel 1.6e-04 9.9e-05 1.3e-04

Selenium 3.1e-05 7.5e-06 1.9e-05

Silver 5.0e-05 6.8e-06 2.8e-05

Zinc 7.1e-04 3.7e-04 5.4e-04

Mercury < 2.6e-05 5.9e-04 < 3.1e-04

Total Toxic Metals 3.4e-03 2.5e-03 3.0e-03

Standard Conditions:  70oF, 29.92 inches Hg
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Table 3-5
Cement Lock Demonstration Site

Carbon Bed Inlet
Dioxins, Furans, and PCBs

Test Results Summary 

Run No. 1 2 Average

Date 12/07/06 12/07-08/06

Time Period 1406-1754 2026-0016

Exhaust Gas Characteristics

Oxygen (%-dry) 6.3 10.6 8.5

Carbon Dioxide (%-dry) 9.2 5.3 7.3

Temperature (o F) 345 342 344

Moisture (%) 49.3 48.1 48.7

Velocity (fps) 36.7 37.5 37.1

Flow Rate (ACFM) 15,551 15,890 15,721

Flow Rate (DSCFM) 5,117 5,368 5,243

Dioxins and Furans

CDD Total Emission Rate (lb/hr) 1.6e-10 5.7e-11 1.1e-10

CDF Total Emission Rate (lb/hr) 6.7e-11 5.6e-11 6.2e-11

PCB Total Emission Rate (lb/hr)* 1.2e-09 ND 1.2e-09

Dioxins Total Emission Rate (lb/hr) 1.5e-09 1.1e-10 8.1e-10

Dioxins Total Emission Rate (ng TEQ/hr) 670.0 51.41 360.7

PCBs

Total Emission Rate (lb/hr) 1.9e-03 1.3e-03 1.6e-03

ND = Not Detected

* Non-ortho and Mono-ortho substituted PCBs are considered dioxin-like compounds and were included
with dioxin and furan compounds to calculate total dioxin emission rates in lb/hr and ng TEQ/hr.

Note:  An individualized breakdown of the emission calculations for Dioxins, Furans, and PCBs can be found
in Appendix B of this test report.    

Standard Conditions:  70oF, 29.92 inches Hg



Phase II Cement Lock Technology Demonstration Project No. 2982
April 2007 Revision No. 1

AirNova, Inc. 13

Table 3-6
Cement Lock Demonstration Site

Carbon Bed Outlet
Dioxins, Furans, and PCBs

Test Results Summary 

Run No. 1 2 Average

Date 12/07/06 12/07-08/06

Time Period 1406-1748 2026-0016

Exhaust Gas Characteristics

Oxygen (%-dry) 6.3 10.6 8.5

Carbon Dioxide (%-dry) 9.2 5.3 7.3

Temperature (o F) 290 289 290

Moisture (%) 49.5 49.6 49.6

Velocity (fps) 35.6 36.2 35.9

Flow Rate (ACFM) 14,684 14,922 14,803

Flow Rate (DSCFM) 5,252 5,336 5,294

Dioxins and Furans

CDD Total Emission Rate (lb/hr) ND 1.7e-13 1.7e-13

CDF Total Emissoin Rate (lb/hr) 4.8e-11 ND 4.8e-11

PCB Total Emission Rate (lb/hr)* 2.1e-10 ND 2.1e-10

Dioxins Total Emission Rate (lb/hr) 2.6e-10 1.7e-13 1.3e-10

Dioxins Total Emission Rate (ng TEQ/hr) 117.5 0.08 58.79

PCBs

Total Emission Rate (lb/hr) 1.9e-04 4.4e-05 1.2e-04

ND = Not Detected

* Non-ortho and Mono-ortho substituted PCBs are considered dioxin-like compounds and were included
with dioxin and furan compounds to calculate total dioxin emission rates in lb/hr and ng TEQ/hr.

Note:  An individualized breakdown of the emission calculations for Dioxins, Furans, and PCBs can be found
in Appendix B of this test report.    

Standard Conditions:  70oF, 29.92 inches Hg
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Table 3-7
Cement Lock Demonstration Site

Carbon Bed Inlet
SVOCs

Test Results Summary 

Run No. 1 2 Average

Date 12/07/06 12/07-08/06

Test Period 1406-1754 2025-0016

Stack Gas Characteristics

Oxygen (%-dry) 6.3 10.6 8.45

Carbon Dioxide (%-dry) 9.2 5.3 7.25

Temperature (o F) 346 342 344

Moisture (%) 49.9 48.3 49.1

Velocity (fps) 37.2 37.3 37.3

Flow Rate (ACFM) 15,783 15,800 15,792

Flow Rate (DSCFM) 5,127 5,321 5,224

SVOCs (Emission Rate - lb/hr)

Benzo(a)pyrene 5.0e-10 ND < 5.0e-10

1-Methylnaphthalene 1.3e-08 1.9e-09 7.5e-09

2-Methylnaphthalene 1.6e-09 ND < 1.6e-09

Naphthalene 1.3e-08 8.0e-09 1.1e-08

Phenanthrene ND 1.0e-09 < 1.0e-09

Total SVOCs 2.8e-08 1.1e-08 2.0e-08

ND = Not Detected

Standard Conditions:  70oF, 29.92 inches Hg
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Table 3-8
Cement Lock Demonstration Site

Carbon Bed Outlet
SVOCs

Test Results Summary 

Run No. 1 2 Average

Date 12/07/06 12/07-08/06

Test Period 1406-1748 2016-0018

Stack Gas Characteristics

Oxygen (%-dry) 6.3 10.6 8.45

Carbon Dioxide (%-dry) 9.2 5.3 7.25

Temperature (o F) 288 285 287

Moisture (%) 50.2 50.6 50.4

Velocity (fps) 35.4 35.0 35.2

Flow Rate (ACFM) 14,611 14,416 14,514

Flow Rate (DSCFM) 5,167 5,077 5,122

SVOCs (Emission Rate - lb/hr)

Benzo(a)pyrene ND ND ND

1-Methylnaphthalene 1.2e-08 ND < 1.2e-08

2-Methylnaphthalene ND ND ND

Naphthalene 4.5e-09 4.7e-09 4.6e-09

Phenanthrene ND ND ND

Total SVOCs 1.7e-08 4.7e-09 1.1e-08

ND = Not Detected

Standard Conditions:  70oF, 29.92 inches Hg
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Table 3-9
Cement Lock Demonstration Site

Carbon Bed Capture Efficiency of Toxic Metals
Test Results Summary 

Run No. Inlet (lb/hr) Outlet (lb/hr) DRE (% wt)

1 1.6e-02 3.4e-03 78.8

2 4.5e-03 2.5e-03 44.4

Average 61.6

Capture Efficiency (%) = [(lb/hr) Toxic Metalin- (lb/hr) Toxic Metalout}      X 100%
(lb/hr) Toxic Metalin
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Table 3-10
Cement Lock Demonstration Site

Carbon Bed Capture Efficiency of Dioxins and Furans
Test Results Summary 

Run No. Inlet (lb/hr) Outlet (lb/hr) DRE (% wt)

1 1.5e-09 2.6e-10 82.7

2 1.1e-10 1.7e-13 99.8

Average 91.3

Capture Efficiency (%) = [(lb/hr) Dioxinin- (lb/hr) Dioxinout}        X 100%
(lb/hr) Dioxinin
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Table 3-11
Cement Lock Demonstration Site

Carbon Bed Capture Efficiency of PCBs
Test Results Summary 

Run No. Inlet (lb/hr) Outlet (lb/hr) DRE (% wt)

1 1.9e-03 1.9e-04 90.0

2 1.3e-03 4.4e-05 96.6

Average 93.3

Capture Efficiency (%) = [(lb/hr) PCBsn- (lb/hr) PCBsout}        X 100%
(lb/hr) PCBsin
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Table 3-12
Cement Lock Demonstration Site

Carbon Bed Capture Efficiency of SVOCs
Test Results Summary 

Run No. Inlet (lb/hr) Outlet (lb/hr) DRE (% wt)

1 2.8e-08 1.7e-08 39.3

2 1.1e-08 4.7e-09 57.3

Average 48.3

Capture Efficiency (%) = [(lb/hr) SVOCsin- (lb/hr) SVOCsout}        X 100%
(lb/hr) SVOCsin
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4.0 Test Methodologies

The emission evaluation test program was conducted in determination of the following emission

parameters utilizing the specified methodologies.

Table 4-1
Cement Lock Demonstration Site
Emission Evaluation Test Program

Test Methodology Summary

Emission Parameter No. of Test Runs Test Location Sampling and Analytical
Methodology

Traverse Point Location * Inlet/Outlet EPA Reference Method 1

Volumetric Flow Rate * Inlet/Outlet EPA Reference Method 2

Oxygen, Carbon Dioxide * Inlet/Outlet EPA Reference Method 3 and 3A

Moisture Content * Inlet/Outlet EPA Reference Method 4

Sulfur Dioxide 3 Outlet EPA Reference Method 6C

Nitrogen Oxides 3 Outlet EPA Reference Method 7E

Carbon Monoxide 3 Outlet EPA Reference Method 10

Volatile Organic Compounds 3 Outlet EPA Reference Method 25A

Specific Volatile Organic Compounds 2 Inlet/Outlet Modified EPA Reference Method 5

Dioxins and Furans 2 Inlet/Outlet EPA Reference Method 23

Polychlorinated Biphenyls 2 Inlet/Outlet EPA Reference Method 23

Hydrogen Chloride and Chlorine 2 Outlet EPA Reference Method 26A

Toxic Metals 2 Inlet/Outlet EPA Reference Method 29

*  These parameters were determined concurrently with all other emission parameters.

A description of the above referenced test methodologies is provided below.

4.1 Cyclonic Flow

The absence of cyclonic flow was demonstrated at each sampling location according to Section 11.4

of EPA Reference Method 1.  An S-type pitot was connected to a manometer. The pitot tube was placed in

such a position that the openings of the pitot tube were perpendicular to the stack gas flow.  An angle finder
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was placed on the pitot tube which was rotated until a reading of zero (0) is obtained.  The 'yaw' angle was

then recorded.  The cyclonic flow traverse was performed at the traverse point locations specified in Tables

2-1 and 2-2.

4.2 Stack Gas Velocity and Volumetric Flow Rate Determination

The determination of stack gas velocity and volumetric flow rate was performed in accordance with

EPA Reference Method 2.  Velocity traverses across the stack diameter at each test location were

performed using an S-type pitot tube and type-K thermocouple.  The S-type pitot tube was connected to an

inclined vertical manometer via leak-free connections.  The type-K thermocouple was connected to a digital

temperature indicator for signal output.   These readings were observed and recorded at each traverse

point for each test run.

A post-test leak check of the S-type pitot tube, the manometer and the interconnecting tubing was

performed in accordance with the procedure described in EPA Reference Method 2, "Determination of Stack

Gas Velocity and Volumetric Flow Rate ( Pitot Tube)."

4.3 Moisture Content

All moisture content determinations followed EPA Reference Method 4, Section 2.2.2 as necessary.

Determinations conducted by EPA Method 4 utilized large capacity impingers and collected a minimum

volume of 30 DSCF.

4.4 Gaseous Emissions Sampling System

An extractive sampling system was used to continuously determine O2, CO2, CO, NOX,  SO2, and VOC

concentrations.  A representative sample of the flue gas was extracted through a heated (225°F) stainless

steel probe and filter assembly, and transported via a heat-traced Teflon sample line through a heated glass

fiber filter and a Teflon lined diaphragm sample pump to a condensation removal trap located in a mobile

laboratory.  VOC samples bypassed the condensation trap.  A heated out-of-stack filter assembly was

maintained at a sufficient temperature to prevent water condensation.  A three-way valve was utilized to

block sample gas flow and introduce calibration gases to the measurement system at the outlet of the
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sampling probe during system calibrations.  The condensation trap was cooled to approximately 40°F.  The

sample was exhausted from the trap free of moisture and particulate matter.  The sample was introduced

into a constant-pressure manifold constructed of stainless steel and Teflon for metered distribution to the

respective analyzers. 

Output signals from all instrumental analyzers were stored on strip chart recorders as well as a

personal computer (PC) based data acquisition system (DAS).  All reference method (RM) data was

reported from the DAS.  The strip chart recorders were used for a backup record.  All continuous analyzers

utilized for the RM testing provided a linear response to the DAS over the calibrated range.  This was

verified by the pre-test calibration results.  

4.4.1  Oxygen and Carbon Dioxide

Oxygen and carbon dioxide concentrations of the stack gases were determined by EPA

Reference Method 3A.  The sampling system was as described above.  Oxygen concentrations were

determined using a paramagnetic oxygen analyzer.  The oxygen analyzer was operated in the 0-22.05%

range.  Carbon dioxide concentrations were determined using a non-dispersive infared analyzer which was

operated in a range of 0-12.36%.  Calibration gases were 0-20% (zero gas), 45-55% and 80-100% of the

calibration span, which is defined as the range from zero to the actual high span gas cylinder concentration.

All calibration gases were NIST-traceable Protocol 1 grade (± 1%).   A sampling system bias check was

performed prior to the first test run by introducing the zero gas and the mid-level span gas at the sample

probe/sample line interface.  The sampling system bias check was repeated after each test run to

determine the instrument zero and calibration drift.  Oxygen and carbon dioxide concentrations were

determined simultaneously with all sampling events.

In addition, oxygen and carbon dioxide concentrations were determined by EPA Reference

Method 3.  The sampling train consisted of a stainless steel probe with a glass fiber filter for particulate

filtration.  The sampling probe was attached to a water cooled condenser used to remove excess moisture

from the sample stream.  The condenser was attached to a leak-free diaphragm pump with an in-line needle
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valve to adjust the sample flow rate.  The sampling train was leak-checked in accordance with the procedure

described in EPA Reference Method 3, presampling run.  The sample stream then passed through a surge

tank (eliminating the pulsation effects of the pump) and a rotameter, which measures the sampling flow rate

to within ±2% of the selected flow rate for the test, into a leak-free Tedlar bag.

Determination of percent CO2 and O2 was performed using a Fisher Type B No. 10-605 ORSAT gas

analyzer which uses the principle of gas absorption in specific absorbing solutions.  All Tedlar bags utilized

for this sampling underwent the leak check procedure specified in EPA Method 10.

  4.4.2 Nitrogen Oxides

Nitrogen oxides concentrations were determined by EPA Reference Method 7E.  The

principle of this method is to continuously extract a gaseous sample of flue gas and introduce a portion of

this sample into a chemiluminescent analyzer for the determination of concentration.  The principle of the

analyzer is based on the following reaction:

NO + O3 6 NO2 + O2 + a photon

The photons emitted by the reaction are measured by a photomultiplier tube.   The

photomultiplier signal is proportional to the number of NO molecules;  therefore, the photomultiplier signal

is recorded as the concentration for NOx.  The sample flowrate is carefully controlled.  NOx is comprised of

NO and NO2.  NO2 present in the sample gas is converted into NO prior to entering the reaction chamber

by a NO2 to NO converter.  The NO2 to NO converter breaks one [1] of the two [2] nitrogen-oxygen bonds

by passing the sample gas through capillary tubing into an electronically controlled, heated catalytic

converter. Calibration gases were 0-20% (zero gas), 45-55% and 80-100% of the calibration span.  All

calibration gases were NIST traceable Protocol 1.   A zero and midpoint bias calibration was performed

from the sample probe both before and after each test run.  Output signals were stored and processed by

a PC based DAS system as well as a strip chart recorder.  The analyzer was operated in the 0-448.1 ppmV

range.  A NOX converter calibration was performed immediately prior to the start of sampling.
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4.4.3 Carbon Monoxide 

Carbon monoxide concentrations were determined by gas filter correlation spectroscopy.

A representative sample of stack gas is directed to the analyzer via the sample transport system described

above.  The sample enters the analyzer and is passed through the sample cell.  Radiation from an infrared

source is chopped then passed through a gas filter which alternates between CO and N2 due to the rotation

of the filter wheel.  The radiation then passes through a narrow band pass interference filter and enters

a multiple optical cell where absorption by the sample gas occurs.  The IR radiation then exits the sample

cell and is focused on the detector.  The CO gas filter acts to produce a reference beam which cannot be

further attenuated by CO in the sample cell.  The N2 side of the gas filter is transparent to the IR radiation.

This beam is absorbed by CO present in the sample.  Absorption of the IR beam by CO in the sample causes

a proportional difference in the signals from the sample and reference cell beams.  This  difference is

converted electronically into an output signal that is linearly proportional to the concentration of CO in the

sample.  Before and after each sample run, the analyzer was calibrated with NIST-traceable Protocol 1

Grade (± 1%) calibration gases. Calibration gases were 0-20% (zero gas), 45-55% and 80-100% of the

calibration span.  The analyzer was operated in the 0-89.6 ppmV range.  A zero and midpoint bias

calibration was performed from the sample probe both before and after each test run.  Output signals were

stored and processed by a PC based DAS system as well as a strip chart recorder.  

4.4.4 Volatile Organic Compounds

Volatile organic compound emissions were determined by directing a portion of the sample

into a total hydrocarbon analyzer equipped with a flame ionization detector (FID).  With the total

hydrocarbon analyzer, sample gas is transported to the FID via a heated sample train.  All hydrocarbon

species present are ionized simultaneously to produce the signal output.  The THC-FID was calibrated with

NIST traceable Protocol 1 grade methane calibration gases.  Three (3) calibration gases of 20-30%, 45-

55% and 80-90% of span were utilized.  A zero and midpoint bias calibration was performed for the

continuous FID both before and after each test run.  The THC-FID was operated in the 0-100 ppmV range.
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Output signals from the THC-FID were stored and processed by a PC based DAS system and strip chart

recorder.

4.4.5 Sulfur Dioxide

Sulfur dioxide concentrations were determined in accordance with EPA Reference Method

6C utilizing a UV photometric analyzer.  The analyzer is comprised of a single ultraviolet source, a chopper

wheel containing two interference filters, a beam splitter, one measuring cell, one reference cell and two

matched photodetectors.  During SO2 measurement, two wavelengths are used - one which is absorbed

by SO2  is used for the measuring wavelength (285 nm) and one which is not absorbed by SO2  or other

components normally in the gas sample stream is used as a reference wavelength (585nm).  The sample

flows through the measuring cell while the reference cell contains only non-absorbing gases.  As the

chopper wheel rotates, a flash of radiation passes through the measuring filter to the beam splitter.  After

a brief period, a flash of radiation passes through the reference filter to reference filter to the beam splitter.

These flashes of measuring and reference radiation continue at a nominal frequency of 52 times per

second per filter.  The beam splitter directs half the radiation through the measuring cell and half through

the reference cell to the two detectors which develop electrical signals proportional to the amount of

radiation that impinged on the detectors.  The detector signals are demultiplexed into two measuring

signals and two reference signals.  The reference signals are used to automatically control the gain of each

detector to independently compensate each path for optical contamination.  The detector signal developed

from the measuring wavelength radiation that passes through the reference cell is used to control the

current to the ultraviolet source.  The two detector signals developed from the reference wavelength

radiation that pass through the measuring and reference cell are used to produce an analyzer output signal

that is proportional to the SO2 concentration in the measuring cell.

The SO2 analyzer was calibrated prior to the start of sampling with NIST traceable, Protocol

grade calibration gases.  The analyzer was operated in the 0-500 ppmV range.  A sampling system bias

check was performed prior to the first test run by introducing the zero gas and the mid-level span gas at
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the sample probe/sample line interface.  The sampling system bias check was repeated after each test

run to determine the instrument zero and calibration drift.

 4.5 Toxic Metals

Metals in the exhaust gases were determined isokinetically using EPA Reference Method 29

"Methodology for the Determination of Metal Emissions in Exhaust Gases from Hazardous Waste

Incinerator Processes".

Metals sampling occurred during 2-hour sampling events. Triplicate test runs were performed with

each collecting a minimum volume of 60 DSCF.  The sampling train consisted of the following components:

C Quartz glass sample nozzle and probe
C Heated glass fiber filter
C A modified Greenburg Smith impinger containing

100 ml of a 5% HNO3/10% H2O2

C A Greenburg-Smith impinger containing 100 ml 5% HNO3/10% H2O2

C Modified Greenburg-Smith impinger initially empty
C Two (2) modified Greenburg-Smith impingers containing

100 ml 4% KMn04/10% H2SO4 solution
C An impinger containing approximately 225 g of silica gel desiccant
C Dry gas meter equipped with inlet and outlet thermocouples

The sample was extracted from the exhaust stream using a vane-type vacuum pump.  Isokinetic

sampling conditions were maintained through the use of a type "S" pitot tube to monitor the exhaust gas

stream pressure differentials.  A type "K" thermocouple was utilized to determine the exhaust gas

temperature.

At the completion of sampling, the probe liner, nozzle, and front half of the filter housing were rinsed

and brushed with 100 ml of a 0.1N nitric acid reagent and the washings were placed in a glass amber

container retained for analysis.  The filter was removed from the filter holder and placed in a petri dish and

sealed.  The contents of impingers 1 and 2 were measured for volume increase and placed in a second

glass amber container.  Impingers 1 and 2 and the back half of the filter housing were then rinsed with a

total of 100 ml 0.1N nitric acid and the washings were placed in a third glass amber container.  The

contents of impinger 3 were measured for volume increase and placed in a fourth glass amber container
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along with a total of 100 ml 0.1N nitric acid washings.  Impingers 4 and 5 were measured for volume

increase and placed in a fifth glass amber container along with a total of 100 ml each of the fresh

permanganate and distilled water rinses of all sample exposed areas for the two (2) impingers.  Impingers

4 and 5 were then rinsed with a total of 25 ml of  8N HCI which was placed in a sixth glass amber

container.  The silica gel was recovered from the last impinger and placed in a sealed container for weight

gain determination.

Prior to analysis, the collected front and back half liquid sample volumes were reduced.  The filter

was acid digested in accordance with the method prior to being combined with the probe rinse for analysis.

Arsenic, barium, cadmium, chromium, copper, nickel, lead, selenium, silver, and zinc were determined by

graphite furnace atomic absorption spectrophotometry  (GFAA).  Mercury was determined by cold vapor

atomic absorption spectrophotometry (CVAA).  Cobalt and manganese were analyzed by inductively coupled

plasma-optical emission spectroscopy (ICP).

 4.6 Specific Volatile Organic Compounds

SVOCs were determined utilizing a modified EPA Reference Method 5/Solid Waste Method 0010

sampling train.  The sampling train consisted of the following apparatus connected in series:

-  Quartz glass probe and stainless steel nozzle
-  Glass fiber filter contained within a heated filter holder
-  Glass coil type condenser (water jacketed)
-  Glass adsorbent trap containing 30 grams of XAD-2 adsorbent resin (water jacketed)
-  A water-knockout impinger
-  A modified Greenburg-Smith impinger containing 100 ml of distilled water
-  A Greenburg-Smith impinger containing 100 ml of distilled water
-  A modified Greenburg-Smith impinger-empty
-  A modified Greenburg-Smith impinger containing 250 g of silica gel desiccant

All glassware utilized in the sampling was pre-cleaned as described in Section 3A of the "Manual

of Analytical Methods for the Analysis of Pesticides in Human and Environmental Samples".

Sampling was conducted in duplicate 3-hour sampling events with each collecting a minimum

sample volume of 105 DSCF.  Prior to the start of sampling, a leak check was conducted at 15 in. Hg

vacuum to ensure that all connections were leak free.  The following information was recorded at each
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traverse point:

-  Stack temperature
-  Dry gas meter temperature 
-  Stack gas pressure differential
-  Differential pressure across the orifice meter

At the completion of sampling, a post run leak check was conducted followed by sample recovery.

The nozzle and probe were removed from the sampling train and both ends were capped.  The filter was

removed from the filter holder and placed in an identified container.  The adsorbent module was capped

and covered with foil.  The nozzle, probe, front half of the filter holder, back half of the filter holder and the

condenser were brushed and rinsed with acetone three (3) times, followed by three (3) rinses with

methylene chloride.  Both rinses were collected and stored in an amber glass jar with a Teflon lined lid.  All

rinses were combined later during analysis.  The volume of the first four (4) impingers was determined and

each were then rinsed three (3) times with deionized water.  The contents were retained for analysis along

with the deionized water rinses and the front half acetone and methylene chloride rinses.  The silica gel was

recovered from the fifth impinger and placed in a sealed polyethylene container.

Analysis of the samples occured by Soxhlet extraction and concentration of the aqueous matrices,

followed by high resolution gas chromatography/mass spectrometry [GC/MS] analysis.

4.7 Dioxins, Furans, and Polychlorinated Biphenyls

Dioxins, furans, and PCBs from each test location were determined according to the procedures

detailed in EPA Reference Method 23.  The sampling train consisted of the following apparatus connected

in series:

 -  Quartz glass probe and stainless steel nozzle
-  Glass fiber filter contained within a heated filter holder
-  Glass coil type condenser (water jacketed)
-  Glass adsorbent trap containing 30 grams of XAD-2 adsorbent resin (water     jacketed)
-  A water-knockout impinger
-  A modified Greenburg-Smith impinger containing 100 ml of distilled water
-  A Greenburg-Smith impinger containing 100 ml of distilled water
-  A modified Greenburg-Smith impinger-empty
-  A modified Greenburg-Smith impinger containing 250 g of silica gel desiccant
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All glassware utilized in the sampling was pre-cleaned as described in Section 3A of the "Manual

of Analytical Methods for the Analysis of Pesticides in Human and Environmental Samples".

Sampling was conducted in duplicate 3-hour sampling events with each event collecting a minimum

sample volume of 105 DSCF.  Prior to the start of sampling, a leak check was conducted at 15 in. Hg

vacuum to ensure that all connections were leak free.  The following information was recorded at each

traverse point:

-  Stack temperature
-  Dry gas meter temperature 
-  Stack gas pressure differential
-  Differential pressure across the orifice meter
-  Sample box temperature
-  Impinger temperature
-  Condenser exit temperature

At the completion of sampling, a post run leak check was conducted followed by sample recovery.

The nozzle and probe was removed from the sampling train and both ends were capped.  The filter was

removed from the filter holder and placed in an identified container.  The adsorbent module was capped

and covered with foil.  The nozzle, probe, front half of the filter holder, back half of the filter holder and the

condenser were brushed and rinsed with acetone three (3) times and were collected and stored in an

amber glass jar with a Teflon lined lid.  The glassware was then rinsed with toluene and stored in a separate

amber glass jar with a Teflon lid.  All rinses were combined later during analysis.  The volume of impingers

1, 2, 3, and 4 was determined for moisture gain and the contents placed in an amber glass jar with a Teflon

lined lid.  The pH was measured of the impinger solution, and was found to be greater than 4.5.  Therefore,

the impinger solution was not neutralized with 0.1N NaOH.  The four impingers were rinsed three (3) times

each with deionized water and were collected and stored in an amber glass jar with a Teflon lined lid.  The

silica gel was recovered from the fifth impinger and placed in a sealed polyethylene container.

Analysis of the samples for dioxins, furans, and PCBs involved Soxhlet extraction and concentration

of the aqueous matrices, followed by high resolution gas chromatography/mass spectrometry [GC/MS]

analysis. 
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Emissions calculations for dioxins, furans, and PCBs can be found in Appendix B of this test report.

A full list of each PCB compound can also be found in Appendix B directly before the dioxins, furans, and

PCBs emission calculation spreadsheets.  

4.8 Hydrogen Chloride and Chlorine

Emissions of hydrogen chloride and chlorine were determined using an EPA Reference Method 26A

sampling train.  The samples were collected isokinetically.  The sample train consisted of the following

apparatus connected in series:

• Quartz probe and nozzle
• A desiccated, tared quartz filter within a heated borosilicate glass filter holder with a Teflon frit
• A modified Greenburg-Smith impinger containing 100 ml of 0.1 N H2SO4

• A Greenburg-Smith impinger containing 100 ml of 0.1 N H2SO4

• A Greenburg-Smith impinger containing 100 ml of 0.1 NaOH
• A modified Greenburg-Smith impinger containing 100 ml of 0.1 NaOH
• A modified Greenburg-Smith impinger containing approximately 250 g of silica gel desiccant
• Vane type pump
• Dry gas meter equipped with thermocouples

An S-type pitot tube was attached to the sample probe to monitor exhaust gas stream pressure

differentials in order to maintain isokinetic sampling conditions and determine the volumetric flow rate.  A

type-K thermocouple was also attached to measure the exhaust gas temperature.  The glass fiber filter was

maintained at a temperature greater than 248 o F.

Two (2) 1-hour test runs were conducted with each event collecting a minimum of 30 DSCF.  Prior

to the start of sampling, a leak check was conducted at 15 in. Hg vacuum to insure that all connections

were leak free.  The following information was recorded at each traverse point:

• Dry gas meter volume
• Stack Temperature
• Dry gas meter temperature (inlet and outlet)
• Stack gas pressure differentials
• Differential pressure across the orifice meter
• Filter temperature in heated compartment
• Gas temperature exiting the fourth impinger (silica gel desiccant)

At the completion of sampling, the sampling train was post run leak checked at the maximum

vacuum encountered during the test run and then disassembled and the sample fractions recovered.  The
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quartz filter was removed and placed in a polyethylene container.  All sample exposed areas of the front half

of the sampling train (nozzle, probe and front half of the filter holder) were brushed and rinsed three (3)

times with acetone and placed in a polyethylene container.  The volume of impingers 1 and 2 was measured

with a graduated cylinder and the contents were placed in a polyethylene container.  The volume of

impingers 3 and 4 was measured with a graduated cylinder and the contents were placed in a separate

polyethylene container.  The back half of the filter holder, impinger 1, and impinger 2 were washed with

distilled/deionized water and placed in the same polyethylene container as the original contents of

impingers 1 and 2.  Impingers 3 and 4 were washed with distilled/deionized water and placed in the same

polyethylene container as the original contents of impingers 3 and 4.  The silica gel desiccant was removed

from the last impinger and placed in its original tared polyethylene container.  The samples were then

transported to the AirNova, Inc. laboratory facility for subsequent analysis.

Analysis of the HCl samples was performed using a Bacharach TriDet HPLC equipped with a

nonsuppressed conductivity detector.  An Alltech Anion/R 10 um, 250 x 4.1 mx (or equivalent) column was

used for separation of ionic species.  A 4.0 g/l p-HBA (2.5% MeOH) buffer solution adjusted to a pH of 4.0 -

4.4 with LiOH was used as the eluent. 

Prior to calibration and sample analysis, a stable baseline was established.  The calibration curve

was generated using four (4) concentrations of Cl plus a zero standard.  The standards were prepared

using IC high quality standards.  

During the analysis of the HCI, the four (4) calibration standards were prepared for each

contaminant in concentrations that were within the linear range of the field samples.  The calibration

standards, starting at the lowest first, were injected both before and after injection of the quality control

check sample, reagent blanks, and field samples.  

Chlorine was determined to be non-detectable after analysis of the samples. 
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4.9 Process Operating Data

The process operating conditions were documented by the plant control room personnel.  The data

included information such as:  production rate, fuel use and any other applicable process data.

 During the testing period on December 7, 2006, the following abnormal process operations had

occurred:

C For a few hours after 14:45, no sediment material was fed into the unit for
processing.

C At 22:45, there was a flame out on the burner.  The burner was reignited several
hours later, however, overnight the feed system froze and needed to be thawed
before operation could continue.  The system was finally ready for feeding at 14:00
on December 8th.  Feeding was continued until about 19:00.
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5.0 Quality Assurance/Quality Control Procedures

All of the source sampling and analytical procedures were performed in accordance with the US

EPA's 'Good Laboratory Practice' guidelines.  AirNova, Inc. followed the requirements of the individual test

methods to ensure the precision and accuracy of the source testing procedures.  In addition, AirNova, Inc.

followed the procedures provided in the 'Quality Assurance Handbook for Air Pollution Measurement

Systems, Volume III, Stationary Sources'.  Sampling equipment that was utilized in the test program was

calibrated prior to the test performance.  The following procedures were utilized.

5.1 S-Type Pitot Tubes

The S-type pitot tubes were visually inspected to verify dimension requirements.  Pitot tubes meeting

requirements were assigned a pitot tube coefficient of 0.84.  Pitot tubes which did not meet the

requirements were not utilized.

5.2 Dry Gas Meters and Orifice Meters

All dry gas meters used in the field were calibrated against a transfer standard dry gas meter that

is maintained in AirNova's calibration data.  The transfer standard gas meter is calibrated annually and

certified against an NIST traceable Bell-type Prover which operates by liquid displacement.

Field dry gas meters and orifice meters are calibrated at two month intervals at the following orifice

meter settings:

C 0.5 in. H2O
C 1.0 in. H2O
C 2.0 in. H2O
C 3.0 in. H2O
C 4.0 in. H2O
C 5.0 in. H2O

The initial and final volume readings and temperature readings were recorded for the dry gas meter

and the secondary standard test meter at each orifice meter setting.  A dry gas meter correction factor

(DGMCF) was calculated for each setting and the average DGMCF was recorded.

All calibration documentation is stored in a designated filing cabinet for future reference.  All repair
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and maintenance documentation for each meter is stored in files that provide a history of each meter and

aid in our preventative maintenance program.

AirNova, Inc. also participates in the EPA Method 5 Dry Gas Meter Audit Program.

5.3 Nozzles

Probe nozzles selected for isokinetic sampling were calibrated according to section 3.4.2 of the

"Quality Assurance Handbook for Air Pollution Measurement Systems: Volume III" Upon receipt, the inner

diameter of each nozzle is measured across three (3) distinct diameters with a micrometer caliper.  The

calibrated nozzle diameter is the average of these measurements.  Each nozzle is identified uniquely and

its calibrated diameter is checked prior to use.

 5.4 Thermocouples

Thermocouples and thermometers utilized in the sampling program were calibrated according to

section 3.4.2 of the "Quality Assurance for Air Pollution Measurement Systems: Volume III" every two

months.  The calibration method includes comparing each field thermometer and thermocouple at different

temperatures to an ASTM certified mercury-in-glass thermometer.  The temperatures must agree within

the tolerances mentioned for the type of sampling equipment being calibrated.  All the calibration data is

stored in a designated filing cabinet for future reference.

1. Stack Gas and Filter Housing Thermocouples and Thermometers
Three temperatures are measured and extrapolated over the range of temperatures 
encountered in field operations.  The three temperatures used for calibration are:

1.  Ice bath
2.  Boiling point of water
3.  Boiling point of cooking oil (or equivalent in solid salt bath)

2. Impinger Thermometers and Thermocouples
Two temperatures are required to calibrate:

1.  Ice bath
2.  Stabilized room temperature

3. Dry Gas Thermometers
Two temperatures are required to calibrate:

1.  Stabilized hot water bath at approximately 104° - 122°F (40° - 50°C)
2.  Stabilized room temperature
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5.5 Labels

All samples collected as part of the sampling program (silica gel desiccant samples) were affixed

with labels which identify the following:  1) Project No., 2) Date, 3) Type of sample, 4) Run No., 5) Sample

location, and 6) Sample fraction.

5.6 Chain-of-Custody Documentation

Chain-of-custody documentation for all samples was implemented at the completion of sampling and

sample clean-up and was documented until the samples were received by the laboratory for analysis.

5.7 Calibration Gases

C NIST Traceable Protocol 1 grade (±1%) gas standards were utilized for calibration
of the NOx, O2, CO2, CO, SO2 and THC analyzers.

















































































































































2982-05 AirNova, Inc.
EPA Methods 1,2,3A,4, and 23

(Flows, O2/CO2, H2O, PCB's and PCDD/PCDF)

Client Tetra Tech @ Indesco Site
Project No. 2982
Test Location Carbon Bed Inlet
Test Run One
Test Date 12/07/06
Test Time 1406-1754

Emission Data

Vlc = 2389.6 cc Vol. of H2O collected
Vm = 118.052 dcf Dry gas meter reading
Pstatic = -7.00 in. H2O Static pressure
Pb = 30 in. Hg Barometric pressure
Ps = 29.49 in. Hg Stack pressure
Pstd = 29.92 in. Hg EPA Standard pressure
dP = 0.4784 in. H2O ^.5 Average sq.rt delta P
dH = 1.352 in. H2O Average draft gauge reading 
Tm = 531.0 R Average meter temperature
Ts = 804.4 R Average stack temperature
Tstd= 529.7 R Standard temperature
Dn = 0.421 in. Nozzle diameter
An = 0.000967 sq. ft. Area of nozzle orifice
Y = 0.98 Meter calibration factor
t = 180 min. Duration of sampling time
Ds = 3.000 ft. Diameter of stack
As = 7.0684 sq. ft. Cross sectional area of stack
Cp = 0.84 Pitot tube coefficient
Kp = 85.49 ft[(lb/lbmol)*(inHg)]^.5}/[s*R*inH2O] Pitot tube constant
K1 = 17.704 R/in.Hg constant
K2 = 0.047248 cu.ft/ml constant
K3 = 0.0026688 in.Hg-cf/ml-R constant

Instrumental Data

[O2] 6.3 %-dry Oxygen concentration

[CO2] 9.2 %-dry Carbon Dioxide concentration

[N2] 84.50 %-dry Nitrogen concentration
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Calculations

1) Volume of gas sampled at standard conditions, Vmstd.

Vmstd =K1* Y * Vm * (Pb + dH/13.6) / Tm
Vmstd = 116.111 dscf

3.29 dscm

2) Volume of water vapor collected at standard conditions, Vw(std).

Vw(std) = K2 * Vlc
Vw(std) = 112.904 scf

3) Decimal fraction of moisture by volume in stack gas, Bws.

Bws = Vwstd / (Vmstd+Vwstd)
Bws = 0.493

4) Molecular weight of the stack gas on a wet basis, Ms.

Ms = [ ((44*%CO2) + (32*%O2) + (28*%N2)) * (1-Bws) ] + (18*Bws)
Ms = 23.94 lb/ lbmole

5) Average stack gas velocity, Vs.

Vs = Kp * Cp * (dP) * (Ts/Ps*Ms)^.5
Vs = 36.67 fps

6) Average actual stack gas volumetric flowrate, Qa.

Qa = 60 sec/min * Vs * As
Qa = 15550.5 cfm

440.4 cmm

7) Average stack gas dry volumetric flowrate, Qstd.

Qstd = Qa * (Tstd/Ts) * (Ps/Pstd) * (1-Bws)
Qstd = 5116.5 dscfm

144.9 dscmm
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Calculations (cont.)

08a) Chlorinated Dibenzodioxins (CDD)  Concentrations, Emission Rates, and Equivalents

Conc. [CDD] = Mass [CCD](ng) / Vmstd(dscm)
TEF Conc. = Conc. [CDD](ng/dscm) * TEF
TEF Emission Rate (lb/hr) = TEF Conc. (ng/dscm) * (1lb/453.6E+09 ng)  * Qstd(dscmm) * 60 min/hr
TEF Emission Rate (ng TEQ/hr) = TEF Conc. (ng/dscm) * Qstd(dscmm) * 60 min/hr

Sample Conc. Toxic Equivalency TEF Conc TEF Emission TEF Emission
Compound Mass (ng) (ng/dscm) Factor (TEF) (ng/dscm) Rate (lb/hr) Rate (ng TEQ/hr)

2,3,7,8-TCDD 0.0000 0.0 1 0.00E+00 0.00E+00 0.00
Total TCDD 5.1900 1.6 0 0.00E+00 0.00E+00 0.00

 
2,3,7,8-PeCDD 0.0148 0.0 1 4.50E-03 8.63E-11 39.13
Total PeCDD 3.3500 1.0 0 0.00E+00 0.00E+00 0.00

 
2,3,7,8-HxCDD 0.1038 0.0 0.1 3.16E-03 6.05E-11 27.44
Total HxCDD 3.2100 1.0 0 0.00E+00 0.00E+00 0.00

 
2,3,7,8-HpCDD 0.2750 0.1 0.01 8.36E-04 1.60E-11 7.27
Total HpCDD 0.4810 0.1 0 0.00E+00 0.00E+00 0.00

 
OCDD 0.0000 0.0 0.0003 0.00E+00 0.00E+00 0.00

 
CDD  total 1.62829E-10 73.85

08b) Chlorinated Dibenzofurans (CDF)  Concentrations, Emission Rates, and Equivalents

Conc. [CDF] = Mass [CDF](ng) / Vmstd(dscm)
TEF Conc. = Conc. [CDF](ng/dscm) * TEF
TEF Emission Rate (lb/hr) = TEF Conc. (ng/dscm) * (1lb/453.6E+09 ng)  * Qstd(dscmm) * 60 min/hr
TEF Emission Rate (ng TEQ/hr) = TEF Conc. (ng/dscm) * Qstd(dscmm) * 60 min/hr

Sample Conc. Toxic Equivalency TEF Conc TEF Emission TEF Emission
Compound Mass (ng) (ng/dscm) Factor (TEF) (ng/dscm) Rate (lb/hr) Rate (ng TEQ/hr)

2,3,7,8-TCDF 0.0125 0.0 0.1 3.80E-04 7.29E-12 3.30
Total TCDF 0.5270 0.2 0 0.00E+00 0.00E+00 0.00

 
1,2,3,7,8-PeCDF 0.0144 0.0 0.03 1.31E-04 2.52E-12 1.14
2,3,4,7,8-PeCDF 0.0210 0.0 0.30 1.92E-03 3.67E-11 16.66

Total PeCDF 0.2910 0.1 0 0.00E+00 0.00E+00 0.00
 

2,3,7,8-HxCDF 0.0344 0.0 0.1 1.05E-03 2.01E-11 9.10
Total HxCDF 0.1890 0.1 0 0.00E+00 0.00E+00 0.00

 
2,3,7,8-HpCDF 0.0000 0.0 0.01 0.00E+00 0.00E+00 0.00
Total HpCDF 0.0000 0.0 0 0.00E+00 0.00E+00 0.00

 
OCDF 0.0000 0.0 0.0003 0.00E+00 0.00E+00 0.00

CDF  total 6.65889E-11 30.20
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Calculations (cont.)

08c) Non-ortho and Mono-ortho Substituted PCBs  Concentrations, Emission Rates, and Equivalents

Conc. [PCB] = Mass [PCB](ng) / Vmstd(dscm)
TEF Conc. = Conc. [PCB](ng/dscm) * TEF
TEF Emission Rate (lb/hr) = TEF Conc. (ng/dscm) * (1lb/453.6E+09 ng)  * Qstd(dscmm) * 60 min/hr
TEF Emission Rate (ng TEQ/hr) = TEF Conc. (ng/dscm) * Qstd(dscmm) * 60 min/hr

Non-ortho Substituted PCBs

Sample Conc. Toxic Equivalency TEF Conc TEF Emission TEF Emission
Compound Mass (ng) (ng/dscm) Factor (TEF) (ng/dscm) Rate (lb/hr) Rate (ng TEQ/hr)

PCB 77 0.0 0.0 0.0001 0.00E+00 0.00E+00 0.00
PCB 81 0.0 0.0 0.0003 0.00E+00 0.00E+00 0.00
PCB 126 0.0 0.0 0.1 0.00E+00 0.00E+00 0.00
PCB 169 0.0 0.0 0.03 0.00E+00 0.00E+00 0.00

Mono-ortho Substituted PCBs

PCB 105 1820.0 553.5 0.00003 1.66E-02 3.18E-10 144.36
PCB 114 0.0 0.0 0.00003 0.00E+00 0.00E+00 0.00
PCB 118 5030.0 1529.7 0.00003 4.59E-02 8.80E-10 398.97
PCB 123 0.0 0.0 0.00003 0.00E+00 0.00E+00 0.00
PCB 156 285.0 86.7 0.00003 2.60E-03 4.98E-11 22.61
PCB 157 0.0 0.0 0.00003 0.00E+00 0.00E+00 0.00
PCB 167 0.0 0.0 0.00003 0.00E+00 0.00E+00 0.00
PCB 189 0.0 0.0 0.00003 0.00E+00 0.00E+00 0.00

PCB  total 1.2479E-09 565.93

CDD/CDF/PCB 
Total 1.4773E-09 669.98



Client Tetra Tech @ Indesco Site Test Location Carbon Bed Inlet Page 5
Project No. 2982 Test Run One

9) PCBs Concentrations and Emissions

C[PCB] = M[PCB](ng) / Vmstd(dscm)
E[PCB] = C[PCB](ng/dscm) * Qstd(dscmm) * (2.205E-12)(lb/ng) * 60(min/hr)

Sample Conc. Emission Rate
Analyte Mass (ng) (ng/dscm) (lb/hr)

PCB 1 52100.0 15844.27 3.04E-04
PCB 2 74200.0 22565.16 4.33E-04
PCB 3 31300.0 9518.73 1.82E-04
PCB 4 2770.0 842.39 1.61E-05
PCB 5 647.0 196.76 3.77E-06
PCB 6 2080.0 632.55 1.21E-05
PCB 7 1370.0 416.63 7.99E-06
PCB 8 2500.0 760.28 1.46E-05
PCB 9 1920.0 583.90 1.12E-05

PCB 10 349.0 106.14 2.03E-06
PCB 11 5400.0 1642.21 3.15E-05
PCB 12 4570.0 1389.79 2.66E-05
PCB 13 0.0 0.00 0.00E+00
PCB 14 443.0 134.72 2.58E-06
PCB 15 2740.0 833.27 1.60E-05
PCB 16 973.0 295.90 5.67E-06
PCB 17 1470.0 447.05 8.57E-06
PCB 18 3200.0 973.16 1.87E-05
PCB 19 277.0 84.24 1.61E-06
PCB 20 7150.0 2174.41 4.17E-05
PCB 21 3230.0 982.28 1.88E-05
PCB 22 2400.0 729.87 1.40E-05
PCB 23 0.0 0.00 0.00E+00
PCB 24 243.0 73.90 1.42E-06
PCB 25 352.0 107.05 2.05E-06
PCB 26 811.0 246.64 4.73E-06
PCB 27 295.0 89.71 1.72E-06
PCB 28 0.0 0.00 0.00E+00
PCB 29 0.0 0.00 0.00E+00
PCB 30 0.0 0.00 0.00E+00
PCB 31 4760.0 1447.58 2.78E-05
PCB 32 1320.0 401.43 7.70E-06
PCB 33 0.0 0.00 0.00E+00
PCB 34 0.0 0.00 0.00E+00
PCB 35 333.0 101.27 1.94E-06
PCB 36 0.0 0.00 0.00E+00
PCB 37 791.0 240.55 4.61E-06
PCB 38 158.0 48.05 9.21E-07
PCB 39 0.0 0.00 0.00E+00
PCB 40 1320.0 401.43 7.70E-06
PCB 41 0.0 0.00 0.00E+00
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Calculations (cont.)

PCB 42 819.0 249.07 4.77E-06
PCB 43 0.0 0.00 0.00E+00
PCB 44 6130.0 1864.21 3.57E-05
PCB 45 693.0 210.75 4.04E-06
PCB 46 142.0 43.18 8.28E-07
PCB 47 0.0 0.00 0.00E+00
PCB 48 735.0 223.52 4.28E-06
PCB 49 3480.0 1058.31 2.03E-05
PCB 50 0.0 0.00 0.00E+00
PCB 51 0.0 0.00 0.00E+00
PCB 52 11500.0 3497.30 6.70E-05
PCB 53 0.0 0.00 0.00E+00
PCB 54 0.0 0.00 0.00E+00
PCB 55 0.0 0.00 0.00E+00
PCB 56 1070.0 325.40 6.24E-06
PCB 57 0.0 0.00 0.00E+00
PCB 58 0.0 0.00 0.00E+00
PCB 59 516.0 156.92 3.01E-06
PCB 60 646.0 196.46 3.77E-06
PCB 61 10100.0 3071.54 5.89E-05
PCB 62 0.0 0.00 0.00E+00
PCB 63 0.0 0.00 0.00E+00
PCB 64 2230.0 678.17 1.30E-05
PCB 65 0.0 0.00 0.00E+00
PCB 66 2750.0 836.31 1.60E-05
PCB 67 78.2 23.78 4.56E-07
PCB 68 54.4 16.54 3.17E-07
PCB 69 0.0 0.00 0.00E+00
PCB 70 0.0 0.00 0.00E+00
PCB 71 0.0 0.00 0.00E+00
PCB 72 0.0 0.00 0.00E+00
PCB 73 74.3 22.60 4.33E-07
PCB 74 0.0 0.00 0.00E+00
PCB 75 0.0 0.00 0.00E+00
PCB 76 0.0 0.00 0.00E+00
PCB 77 0.0 0.00 0.00E+00
PCB 78 0.0 0.00 0.00E+00
PCB 79 108.0 32.84 6.30E-07
PCB 80 0.0 0.00 0.00E+00
PCB 81 0.0 0.00 0.00E+00
PCB 82 0.0 0.00 0.00E+00
PCB 83 675.0 205.28 3.94E-06
PCB 84 2750.0 836.31 1.60E-05
PCB 85 1550.0 471.37 9.04E-06
PCB 86 6440.0 1958.49 3.75E-05
PCB 87 0.0 0.00 0.00E+00
PCB 88 1260.0 383.18 7.35E-06
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Calculations (cont.)

PCB 89 0.0 0.00 0.00E+00
PCB 90 8610.0 2618.41 5.02E-05
PCB 91 0.0 0.00 0.00E+00
PCB 92 1650.0 501.79 9.62E-06
PCB 93 0.0 0.00 0.00E+00
PCB 94 0.0 0.00 0.00E+00
PCB 95 7920.0 2408.57 4.62E-05
PCB 96 0.0 0.00 0.00E+00
PCB 97 0.0 0.00 0.00E+00
PCB 98 0.0 0.00 0.00E+00
PCB 99 3910.0 1189.08 2.28E-05
PCB 100 0.0 0.00 0.00E+00
PCB 101 0.0 0.00 0.00E+00
PCB 102 0.0 0.00 0.00E+00
PCB 103 0.0 0.00 0.00E+00
PCB 104 0.0 0.00 0.00E+00
PCB 105 1820.0 553.49 1.06E-05
PCB 106 0.0 0.00 0.00E+00
PCB 107 315.0 95.80 1.84E-06
PCB 108 0.0 0.00 0.00E+00
PCB 109 377.0 114.65 2.20E-06
PCB 110 8510.0 2588.00 4.96E-05
PCB 111 0.0 0.00 0.00E+00
PCB 112 0.0 0.00 0.00E+00
PCB 113 0.0 0.00 0.00E+00
PCB 114 0.0 0.00 0.00E+00
PCB 115 0.0 0.00 0.00E+00
PCB 116 0.0 0.00 0.00E+00
PCB 117 0.0 0.00 0.00E+00
PCB 118 5030.0 1529.69 2.93E-05
PCB 119 0.0 0.00 0.00E+00
PCB 120 0.0 0.00 0.00E+00
PCB 121 0.0 0.00 0.00E+00
PCB 122 0.0 0.00 0.00E+00
PCB 123 0.0 0.00 0.00E+00
PCB 124 0.0 0.00 0.00E+00
PCB 125 0.0 0.00 0.00E+00
PCB 126 0.0 0.00 0.00E+00
PCB 127 0.0 0.00 0.00E+00
PCB 128 545.0 165.74 3.18E-06
PCB 129 4330.0 1316.81 2.52E-05
PCB 130 336.0 102.18 1.96E-06
PCB 131 0.0 0.00 0.00E+00
PCB 132 1660.0 504.83 9.68E-06
PCB 133 0.0 0.00 0.00E+00
PCB 134 0.0 0.00 0.00E+00
PCB 135 1520.0 462.25 8.86E-06
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Calculations (cont.)

PCB 136 804.0 244.51 4.69E-06
PCB 137 280.0 85.15 1.63E-06
PCB 138 0.0 0.00 0.00E+00
PCB 139 149.0 45.31 8.69E-07
PCB 140 0.0 0.00 0.00E+00
PCB 141 792.0 240.86 4.62E-06
PCB 142 0.0 0.00 0.00E+00
PCB 143 0.0 0.00 0.00E+00
PCB 144 0.0 0.00 0.00E+00
PCB 145 0.0 0.00 0.00E+00
PCB 146 515.0 156.62 3.00E-06
PCB 147 3430.0 1043.11 2.00E-05
PCB 148 0.0 0.00 0.00E+00
PCB 149 0.0 0.00 0.00E+00
PCB 150 0.0 0.00 0.00E+00
PCB 151 0.0 0.00 0.00E+00
PCB 152 0.0 0.00 0.00E+00
PCB 153 3320.0 1009.65 1.94E-05
PCB 154 0.0 0.00 0.00E+00
PCB 155 0.0 0.00 0.00E+00
PCB 156 285.0 86.67 1.66E-06
PCB 157 0.0 0.00 0.00E+00
PCB 158 433.0 131.68 2.52E-06
PCB 159 0.0 0.00 0.00E+00
PCB 160 0.0 0.00 0.00E+00
PCB 161 0.0 0.00 0.00E+00
PCB 162 0.0 0.00 0.00E+00
PCB 163 0.0 0.00 0.00E+00
PCB 164 266.0 80.89 1.55E-06
PCB 165 0.0 0.00 0.00E+00
PCB 166 0.0 0.00 0.00E+00
PCB 167 0.0 0.00 0.00E+00
PCB 168 0.0 0.00 0.00E+00
PCB 169 0.0 0.00 0.00E+00
PCB 170 0.0 0.00 0.00E+00
PCB 171 149.0 45.31 8.69E-07
PCB 172 0.0 0.00 0.00E+00
PCB 173 0.0 0.00 0.00E+00
PCB 174 345.0 104.92 2.01E-06
PCB 175 0.0 0.00 0.00E+00
PCB 176 97.4 29.62 5.68E-07
PCB 177 192.0 58.39 1.12E-06
PCB 178 0.0 0.00 0.00E+00
PCB 179 273.0 83.02 1.59E-06
PCB 180 464.0 141.11 2.71E-06
PCB 181 0.0 0.00 0.00E+00
PCB 182 0.0 0.00 0.00E+00
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Calculations (cont.)

PCB 183 284.0 86.37 1.66E-06
PCB 184 0.0 0.00 0.00E+00
PCB 185 0.0 0.00 0.00E+00
PCB 186 0.0 0.00 0.00E+00
PCB 187 410.0 124.69 2.39E-06
PCB 188 0.0 0.00 0.00E+00
PCB 189 0.0 0.00 0.00E+00
PCB 190 0.0 0.00 0.00E+00
PCB 191 0.0 0.00 0.00E+00
PCB 192 0.0 0.00 0.00E+00
PCB 193 0.0 0.00 0.00E+00
PCB 194 0.0 0.00 0.00E+00
PCB 195 0.0 0.00 0.00E+00
PCB 196 0.0 0.00 0.00E+00
PCB 197 0.0 0.00 0.00E+00
PCB 198 0.0 0.00 0.00E+00
PCB 199 0.0 0.00 0.00E+00
PCB 200 0.0 0.00 0.00E+00
PCB 201 0.0 0.00 0.00E+00
PCB 202 0.0 0.00 0.00E+00
PCB 203 0.0 0.00 0.00E+00
PCB 204 0.0 0.00 0.00E+00
PCB 205 0.0 0.00 0.00E+00
PCB 206 0.0 0.00 0.00E+00
PCB 207 0.0 0.00 0.00E+00
PCB 208 0.0 0.00 0.00E+00
PCB 209 0.0 0.00 0.00E+00

 
Total PCBs Emission Rate (lb/hr) 1.89E-03

9) Isokinecity, I.

% I = [100*Ts*(K3*Vlc+(((Vm*Y)/Tm)*(Pb+(dH/13.6))))] / (60*t*Ps*Vs*An)
% I = 92.19

" < " symbol indicates values given are the quantitative detection limit.



2982-06 AirNova, Inc.
EPA Methods 1,2,3A,4, and 23

(Flows, O2/CO2, H2O, PCB's and PCDD/PCDF)

Client Tetra Tech @ Indesco Site
Project No. 2982
Test Location Carbon Bed Inlet
Test Run Two
Test Date 12/07-08/06
Test Time 2026-0016

Emission Data

Vlc = 2399.6 cc Vol. of H2O collected
Vm = 120.321 dcf Dry gas meter reading
Pstatic = -7.00 in. H2O Static pressure
Pb = 30 in. Hg Barometric pressure
Ps = 29.49 in. Hg Stack pressure
Pstd = 29.92 in. Hg EPA Standard pressure
dP = 0.4887 in. H2O ^.5 Average sq.rt delta P
dH = 1.406 in. H2O Average draft gauge reading 
Tm = 514.5 R Average meter temperature
Ts = 801.4 R Average stack temperature
Tstd= 529.7 R Standard temperature
Dn = 0.421 in. Nozzle diameter
An = 0.000967 sq. ft. Area of nozzle orifice
Y = 0.98 Meter calibration factor
t = 180 min. Duration of sampling time
Ds = 3.000 ft. Diameter of stack
As = 7.0684 sq. ft. Cross sectional area of stack
Cp = 0.84 Pitot tube coefficient
Kp = 85.49 ft[(lb/lbmol)*(inHg)]^.5}/[s*R*inH2O] Pitot tube constant
K1 = 17.704 R/in.Hg constant
K2 = 0.047248 cu.ft/ml constant
K3 = 0.0026688 in.Hg-cf/ml-R constant

Instrumental Data

[O2] 10.6 %-dry Oxygen concentration

[CO2] 5.3 %-dry Carbon Dioxide concentration

[N2] 84.10 %-dry Nitrogen concentration
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Calculations

1) Volume of gas sampled at standard conditions, Vmstd.

Vmstd =K1* Y * Vm * (Pb + dH/13.6) / Tm
Vmstd = 122.144 dscf

3.46 dscm

2) Volume of water vapor collected at standard conditions, Vw(std).

Vw(std) = K2 * Vlc
Vw(std) = 113.377 scf

3) Decimal fraction of moisture by volume in stack gas, Bws.

Bws = Vwstd / (Vmstd+Vwstd)
Bws = 0.481

4) Molecular weight of the stack gas on a wet basis, Ms.

Ms = [ ((44*%CO2) + (32*%O2) + (28*%N2)) * (1-Bws) ] + (18*Bws)
Ms = 23.85 lb/ lbmole

5) Average stack gas velocity, Vs.

Vs = Kp * Cp * (dP) * (Ts/Ps*Ms)^.5
Vs = 37.47 fps

6) Average actual stack gas volumetric flowrate, Qa.

Qa = 60 sec/min * Vs * As
Qa = 15890.4 cfm

450.0 cmm

7) Average stack gas dry volumetric flowrate, Qstd.

Qstd = Qa * (Tstd/Ts) * (Ps/Pstd) * (1-Bws)
Qstd = 5368.1 dscfm

152.0 dscmm
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Calculations (cont.)

08a) Chlorinated Dibenzodioxins (CDD)  Concentrations, Emission Rates, and Equivalents

Conc. [CDD] = Mass [CCD](ng) / Vmstd(dscm)
TEF Conc. = Conc. [CDD](ng/dscm) * TEF
TEF Emission Rate (lb/hr) = TEF Conc. (ng/dscm) * (1lb/453.6E+09 ng)  * Qstd(dscmm) * 60 min/hr
TEF Emission Rate (ng TEQ/hr) = TEF Conc. (ng/dscm) * Qstd(dscmm) * 60 min/hr

Sample Conc. Toxic Equivalency TEF Conc TEF Emission TEF Emission
Compound Mass (ng) (ng/dscm) Factor (TEF) (ng/dscm) Rate (lb/hr) Rate (ng TEQ/hr)

2,3,7,8-TCDD 0.0000 0.0 1 0.00E+00 0.00E+00 0.00
Total TCDD 4.2000 1.2 0 0.00E+00 0.00E+00 0.00

 
2,3,7,8-PeCDD 0.0000 0.0 1 0.00E+00 0.00E+00 0.00
Total PeCDD 2.4400 0.7 0 0.00E+00 0.00E+00 0.00

 
2,3,7,8-HxCDD 0.0734 0.0 0.1 2.12E-03 4.27E-11 19.36
Total HxCDD 2.4200 0.7 0 0.00E+00 0.00E+00 0.00

 
2,3,7,8-HpCDD 0.2450 0.1 0.01 7.08E-04 1.42E-11 6.46
Total HpCDD 0.4330 0.1 0 0.00E+00 0.00E+00 0.00

 
OCDD 0.0000 0.0 0.0003 0.00E+00 0.00E+00 0.00

 
CDD  total 5.69234E-11 25.82

08b) Chlorinated Dibenzofurans (CDF)  Concentrations, Emission Rates, and Equivalents

Conc. [CDF] = Mass [CDF](ng) / Vmstd(dscm)
TEF Conc. = Conc. [CDF](ng/dscm) * TEF
TEF Emission Rate (lb/hr) = TEF Conc. (ng/dscm) * (1lb/453.6E+09 ng)  * Qstd(dscmm) * 60 min/hr
TEF Emission Rate (ng TEQ/hr) = TEF Conc. (ng/dscm) * Qstd(dscmm) * 60 min/hr

Sample Conc. Toxic Equivalency TEF Conc TEF Emission TEF Emission
Compound Mass (ng) (ng/dscm) Factor (TEF) (ng/dscm) Rate (lb/hr) Rate (ng TEQ/hr)

2,3,7,8-TCDF 0.0000 0.0 0.1 0.00E+00 0.00E+00 0.00
Total TCDF 0.4000 0.1 0 0.00E+00 0.00E+00 0.00

 
1,2,3,7,8-PeCDF 0.0111 0.0 0.03 9.63E-05 1.94E-12 0.88
2,3,4,7,8-PeCDF 0.0194 0.0 0.30 1.68E-03 3.38E-11 15.35

Total PeCDF 0.2490 0.1 0 0.00E+00 0.00E+00 0.00
  

2,3,7,8-HxCDF 0.0336 0.0 0.1 9.73E-04 1.96E-11 8.87
Total HxCDF 0.1160 0.0 0 0.00E+00 0.00E+00 0.00

  
2,3,7,8-HpCDF 0.0188 0.0 0.01 5.45E-05 1.10E-12 0.50
Total HpCDF 0.0370 0.0 0 0.00E+00 0.00E+00 0.00

  
OCDF 0.0000 0.0 0.0003 0.00E+00 0.00E+00 0.00

CDF  total 5.64315E-11 25.59
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Calculations (cont.)

08c) Non-ortho and Mono-ortho Substituted PCBs  Concentrations, Emission Rates, and Equivalents

Conc. [PCB] = Mass [PCB](ng) / Vmstd(dscm)
TEF Conc. = Conc. [PCB](ng/dscm) * TEF
TEF Emission Rate (lb/hr) = TEF Conc. (ng/dscm) * (1lb/453.6E+09 ng)  * Qstd(dscmm) * 60 min/hr
TEF Emission Rate (ng TEQ/hr) = TEF Conc. (ng/dscm) * Qstd(dscmm) * 60 min/hr

Non-ortho Substituted PCBs

Sample Conc. Toxic Equivalency TEF Conc TEF Emission TEF Emission
Compound Mass (ng) (ng/dscm) Factor (TEF) (ng/dscm) Rate (lb/hr) Rate (ng TEQ/hr)

PCB 77 0.0 0.0 0.0001 0.00E+00 0.00E+00 0.00
PCB 81 0.0 0.0 0.0003 0.00E+00 0.00E+00 0.00
PCB 126 0.0 0.0 0.1 0.00E+00 0.00E+00 0.00
PCB 169 0.0 0.0 0.03 0.00E+00 0.00E+00 0.00

Mono-ortho Substituted PCBs

PCB 105 0.0 0.0 0.00003 0.00E+00 0.00E+00 0.00
PCB 114 0.0 0.0 0.00003 0.00E+00 0.00E+00 0.00
PCB 118 0.0 0.0 0.00003 0.00E+00 0.00E+00 0.00
PCB 123 0.0 0.0 0.00003 0.00E+00 0.00E+00 0.00
PCB 156 0.0 0.0 0.00003 0.00E+00 0.00E+00 0.00
PCB 157 0.0 0.0 0.00003 0.00E+00 0.00E+00 0.00
PCB 167 0.0 0.0 0.00003 0.00E+00 0.00E+00 0.00
PCB 189 0.0 0.0 0.00003 0.00E+00 0.00E+00 0.00

PCB  total 0.0000E+00 0.00

CDD/CDF/PCB 
Total 1.1335E-10 51.41
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9) PCBs Concentrations and Emissions

C[PCB] = M[PCB](ng) / Vmstd(dscm)
E[PCB] = C[PCB](ng/dscm) * Qstd(dscmm) * (2.205E-12)(lb/ng) * 60(min/hr)

Sample Conc. Emission Rate
Analyte Mass (ng) (ng/dscm) (lb/hr)

PCB 1 67800.0 19600.35 3.94E-04
PCB 2 90700.0 26220.52 5.27E-04
PCB 3 46700.0 13500.53 2.72E-04
PCB 4 2430.0 702.49 1.41E-05
PCB 5 686.0 198.32 3.99E-06
PCB 6 1980.0 572.40 1.15E-05
PCB 7 1680.0 485.67 9.77E-06
PCB 8 1340.0 387.38 7.79E-06
PCB 9 2250.0 650.45 1.31E-05

PCB 10 399.0 115.35 2.32E-06
PCB 11 2910.0 841.25 1.69E-05
PCB 12 3810.0 1101.44 2.22E-05
PCB 13 0.0 0.00 0.00E+00
PCB 14 503.0 145.41 2.92E-06
PCB 15 1870.0 540.60 1.09E-05
PCB 16 0.0 0.00 0.00E+00
PCB 17 194.0 56.08 1.13E-06
PCB 18 769.0 222.31 4.47E-06
PCB 19 0.0 0.00 0.00E+00
PCB 20 0.0 0.00 0.00E+00
PCB 21 0.0 0.00 0.00E+00
PCB 22 0.0 0.00 0.00E+00
PCB 23 0.0 0.00 0.00E+00
PCB 24 0.0 0.00 0.00E+00
PCB 25 97.8 28.27 5.69E-07
PCB 26 283.0 81.81 1.65E-06
PCB 27 50.7 14.66 2.95E-07
PCB 28 0.0 0.00 0.00E+00
PCB 29 0.0 0.00 0.00E+00
PCB 30 0.0 0.00 0.00E+00
PCB 31 0.0 0.00 0.00E+00
PCB 32 0.0 0.00 0.00E+00
PCB 33 0.0 0.00 0.00E+00
PCB 34 0.0 0.00 0.00E+00
PCB 35 196.0 56.66 1.14E-06
PCB 36 0.0 0.00 0.00E+00
PCB 37 0.0 0.00 0.00E+00
PCB 38 110.0 31.80 6.40E-07
PCB 39 0.0 0.00 0.00E+00
PCB 40 0.0 0.00 0.00E+00
PCB 41 0.0 0.00 0.00E+00
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Calculations (cont.)

PCB 42 0.0 0.00 0.00E+00
PCB 43 0.0 0.00 0.00E+00
PCB 44 594.0 171.72 3.45E-06
PCB 45 0.0 0.00 0.00E+00
PCB 46 0.0 0.00 0.00E+00
PCB 47 0.0 0.00 0.00E+00
PCB 48 107.0 30.93 6.22E-07
PCB 49 247.0 71.41 1.44E-06
PCB 50 0.0 0.00 0.00E+00
PCB 51 0.0 0.00 0.00E+00
PCB 52 0.0 0.00 0.00E+00
PCB 53 0.0 0.00 0.00E+00
PCB 54 0.0 0.00 0.00E+00
PCB 55 0.0 0.00 0.00E+00
PCB 56 120.0 34.69 6.98E-07
PCB 57 0.0 0.00 0.00E+00
PCB 58 0.0 0.00 0.00E+00
PCB 59 355.0 102.63 2.06E-06
PCB 60 0.0 0.00 0.00E+00
PCB 61 0.0 0.00 0.00E+00
PCB 62 0.0 0.00 0.00E+00
PCB 63 0.0 0.00 0.00E+00
PCB 64 185.0 53.48 1.08E-06
PCB 65 0.0 0.00 0.00E+00
PCB 66 0.0 0.00 0.00E+00
PCB 67 0.0 0.00 0.00E+00
PCB 68 0.0 0.00 0.00E+00
PCB 69 0.0 0.00 0.00E+00
PCB 70 0.0 0.00 0.00E+00
PCB 71 0.0 0.00 0.00E+00
PCB 72 0.0 0.00 0.00E+00
PCB 73 0.0 0.00 0.00E+00
PCB 74 0.0 0.00 0.00E+00
PCB 75 0.0 0.00 0.00E+00
PCB 76 0.0 0.00 0.00E+00
PCB 77 0.0 0.00 0.00E+00
PCB 78 0.0 0.00 0.00E+00
PCB 79 0.0 0.00 0.00E+00
PCB 80 0.0 0.00 0.00E+00
PCB 81 0.0 0.00 0.00E+00
PCB 82 0.0 0.00 0.00E+00
PCB 83 383.0 110.72 2.23E-06
PCB 84 0.0 0.00 0.00E+00
PCB 85 0.0 0.00 0.00E+00
PCB 86 518.0 149.75 3.01E-06
PCB 87 0.0 0.00 0.00E+00
PCB 88 0.0 0.00 0.00E+00
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Calculations (cont.)

PCB 89 0.0 0.00 0.00E+00
PCB 90 0.0 0.00 0.00E+00
PCB 91 0.0 0.00 0.00E+00
PCB 92 0.0 0.00 0.00E+00
PCB 93 0.0 0.00 0.00E+00
PCB 94 0.0 0.00 0.00E+00
PCB 95 0.0 0.00 0.00E+00
PCB 96 0.0 0.00 0.00E+00
PCB 97 0.0 0.00 0.00E+00
PCB 98 0.0 0.00 0.00E+00
PCB 99 0.0 0.00 0.00E+00
PCB 100 0.0 0.00 0.00E+00
PCB 101 0.0 0.00 0.00E+00
PCB 102 0.0 0.00 0.00E+00
PCB 103 0.0 0.00 0.00E+00
PCB 104 0.0 0.00 0.00E+00
PCB 105 0.0 0.00 0.00E+00
PCB 106 0.0 0.00 0.00E+00
PCB 107 0.0 0.00 0.00E+00
PCB 108 0.0 0.00 0.00E+00
PCB 109 0.0 0.00 0.00E+00
PCB 110 0.0 0.00 0.00E+00
PCB 111 0.0 0.00 0.00E+00
PCB 112 0.0 0.00 0.00E+00
PCB 113 0.0 0.00 0.00E+00
PCB 114 0.0 0.00 0.00E+00
PCB 115 0.0 0.00 0.00E+00
PCB 116 0.0 0.00 0.00E+00
PCB 117 0.0 0.00 0.00E+00
PCB 118 0.0 0.00 0.00E+00
PCB 119 0.0 0.00 0.00E+00
PCB 120 0.0 0.00 0.00E+00
PCB 121 0.0 0.00 0.00E+00
PCB 122 0.0 0.00 0.00E+00
PCB 123 0.0 0.00 0.00E+00
PCB 124 0.0 0.00 0.00E+00
PCB 125 0.0 0.00 0.00E+00
PCB 126 0.0 0.00 0.00E+00
PCB 127 0.0 0.00 0.00E+00
PCB 128 0.0 0.00 0.00E+00
PCB 129 0.0 0.00 0.00E+00
PCB 130 0.0 0.00 0.00E+00
PCB 131 0.0 0.00 0.00E+00
PCB 132 0.0 0.00 0.00E+00
PCB 133 0.0 0.00 0.00E+00
PCB 134 0.0 0.00 0.00E+00
PCB 135 0.0 0.00 0.00E+00
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Calculations (cont.)

PCB 136 0.0 0.00 0.00E+00
PCB 137 0.0 0.00 0.00E+00
PCB 138 0.0 0.00 0.00E+00
PCB 139 0.0 0.00 0.00E+00
PCB 140 0.0 0.00 0.00E+00
PCB 141 0.0 0.00 0.00E+00
PCB 142 0.0 0.00 0.00E+00
PCB 143 0.0 0.00 0.00E+00
PCB 144 0.0 0.00 0.00E+00
PCB 145 0.0 0.00 0.00E+00
PCB 146 0.0 0.00 0.00E+00
PCB 147 0.0 0.00 0.00E+00
PCB 148 0.0 0.00 0.00E+00
PCB 149 0.0 0.00 0.00E+00
PCB 150 0.0 0.00 0.00E+00
PCB 151 0.0 0.00 0.00E+00
PCB 152 0.0 0.00 0.00E+00
PCB 153 0.0 0.00 0.00E+00
PCB 154 0.0 0.00 0.00E+00
PCB 155 0.0 0.00 0.00E+00
PCB 156 0.0 0.00 0.00E+00
PCB 157 0.0 0.00 0.00E+00
PCB 158 0.0 0.00 0.00E+00
PCB 159 0.0 0.00 0.00E+00
PCB 160 0.0 0.00 0.00E+00
PCB 161 0.0 0.00 0.00E+00
PCB 162 0.0 0.00 0.00E+00
PCB 163 0.0 0.00 0.00E+00
PCB 164 0.0 0.00 0.00E+00
PCB 165 0.0 0.00 0.00E+00
PCB 166 0.0 0.00 0.00E+00
PCB 167 0.0 0.00 0.00E+00
PCB 168 0.0 0.00 0.00E+00
PCB 169 0.0 0.00 0.00E+00
PCB 170 0.0 0.00 0.00E+00
PCB 171 0.0 0.00 0.00E+00
PCB 172 0.0 0.00 0.00E+00
PCB 173 0.0 0.00 0.00E+00
PCB 174 0.0 0.00 0.00E+00
PCB 175 0.0 0.00 0.00E+00
PCB 176 0.0 0.00 0.00E+00
PCB 177 0.0 0.00 0.00E+00
PCB 178 0.0 0.00 0.00E+00
PCB 179 0.0 0.00 0.00E+00
PCB 180 0.0 0.00 0.00E+00
PCB 181 0.0 0.00 0.00E+00
PCB 182 0.0 0.00 0.00E+00
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Calculations (cont.)

PCB 183 0.0 0.00 0.00E+00
PCB 184 0.0 0.00 0.00E+00
PCB 185 0.0 0.00 0.00E+00
PCB 186 0.0 0.00 0.00E+00
PCB 187 0.0 0.00 0.00E+00
PCB 188 0.0 0.00 0.00E+00
PCB 189 0.0 0.00 0.00E+00
PCB 190 0.0 0.00 0.00E+00
PCB 191 0.0 0.00 0.00E+00
PCB 192 0.0 0.00 0.00E+00
PCB 193 0.0 0.00 0.00E+00
PCB 194 0.0 0.00 0.00E+00
PCB 195 0.0 0.00 0.00E+00
PCB 196 0.0 0.00 0.00E+00
PCB 197 0.0 0.00 0.00E+00
PCB 198 0.0 0.00 0.00E+00
PCB 199 0.0 0.00 0.00E+00
PCB 200 0.0 0.00 0.00E+00
PCB 201 0.0 0.00 0.00E+00
PCB 202 0.0 0.00 0.00E+00
PCB 203 0.0 0.00 0.00E+00
PCB 204 0.0 0.00 0.00E+00
PCB 205 0.0 0.00 0.00E+00
PCB 206 0.0 0.00 0.00E+00
PCB 207 0.0 0.00 0.00E+00
PCB 208 0.0 0.00 0.00E+00
PCB 209 0.0 0.00 0.00E+00

 
Total PCBs Emission Rate (lb/hr) 1.33E-03

9) Isokinecity, I.

% I = [100*Ts*(K3*Vlc+(((Vm*Y)/Tm)*(Pb+(dH/13.6))))] / (60*t*Ps*Vs*An)
% I = 92.43

" < " symbol indicates values given are the quantitative detection limit.



2982-07 AirNova, Inc.
EPA Methods 1,2,3A,4, and 23

(Flows, O2/CO2, H2O, PCB's and PCDD/PCDF)

Client Tetra Tech @ Indesco Site
Project No. 2982
Test Location Carbon Bed Outlet
Test Run One
Test Date 12/07/06
Test Time 1406-1748

Emission Data

Vlc = 2589.3 cc Vol. of H2O collected
Vm = 117.852 dcf Dry gas meter reading
Pstatic = 0.08 in. H2O Static pressure
Pb = 30 in. Hg Barometric pressure
Ps = 30.01 in. Hg Stack pressure
Pstd = 29.92 in. Hg EPA Standard pressure
dP = 0.4851 in. H2O ^.5 Average sq.rt delta P
dH = 1.407 in. H2O Average draft gauge reading 
Tm = 513.5 R Average meter temperature
Ts = 750.0 R Average stack temperature
Tstd= 529.7 R Standard temperature
Dn = 0.419 in. Nozzle diameter
An = 0.000958 sq. ft. Area of nozzle orifice
Y = 1.02 Meter calibration factor
t = 184 min. Duration of sampling time
Ds = 2.958 ft. Diameter of stack
As = 6.8718 sq. ft. Cross sectional area of stack
Cp = 0.84 Pitot tube coefficient
Kp = 85.49 ft[(lb/lbmol)*(inHg)]^.5}/[s*R*inH2O] Pitot tube constant
K1 = 17.704 R/in.Hg constant
K2 = 0.047248 cu.ft/ml constant
K3 = 0.0026688 in.Hg-cf/ml-R constant

Instrumental Data

[O2] 6.3 %-dry Oxygen concentration

[CO2] 9.2 %-dry Carbon Dioxide concentration

[N2] 84.50 %-dry Nitrogen concentration
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Calculations

1) Volume of gas sampled at standard conditions, Vmstd.

Vmstd =K1* Y * Vm * (Pb + dH/13.6) / Tm
Vmstd = 124.774 dscf

3.53 dscm

2) Volume of water vapor collected at standard conditions, Vw(std).

Vw(std) = K2 * Vlc
Vw(std) = 122.340 scf

3) Decimal fraction of moisture by volume in stack gas, Bws.

Bws = Vwstd / (Vmstd+Vwstd)
Bws = 0.495

4) Molecular weight of the stack gas on a wet basis, Ms.

Ms = [ ((44*%CO2) + (32*%O2) + (28*%N2)) * (1-Bws) ] + (18*Bws)
Ms = 23.92 lb/ lbmole

5) Average stack gas velocity, Vs.

Vs = Kp * Cp * (dP) * (Ts/Ps*Ms)^.5
Vs = 35.61 fps

6) Average actual stack gas volumetric flowrate, Qa.

Qa = 60 sec/min * Vs * As
Qa = 14684.1 cfm

415.9 cmm

7) Average stack gas dry volumetric flowrate, Qstd.

Qstd = Qa * (Tstd/Ts) * (Ps/Pstd) * (1-Bws)
Qstd = 5251.5 dscfm

148.7 dscmm



Client Tetra Tech @ Indesco Site Test Location Carbon Bed Outlet Page 3
Project No. 2982 Test Run One

Calculations (cont.)

08a) Chlorinated Dibenzodioxins (CDD)  Concentrations, Emission Rates, and Equivalents

Conc. [CDD] = Mass [CCD](ng) / Vmstd(dscm)
TEF Conc. = Conc. [CDD](ng/dscm) * TEF
TEF Emission Rate (lb/hr) = TEF Conc. (ng/dscm) * (1lb/453.6E+09 ng)  * Qstd(dscmm) * 60 min/hr
TEF Emission Rate (ng TEQ/hr) = TEF Conc. (ng/dscm) * Qstd(dscmm) * 60 min/hr

Sample Conc. Toxic Equivalency TEF Conc TEF Emission TEF Emission
Compound Mass (ng) (ng/dscm) Factor (TEF) (ng/dscm) Rate (lb/hr) Rate (ng TEQ/hr)

2,3,7,8-TCDD 0.0000 0.0 1 0.00E+00 0.00E+00 0.00
Total TCDD 0.0000 0.0 0 0.00E+00 0.00E+00 0.00

 
2,3,7,8-PeCDD 0.0000 0.0 1 0.00E+00 0.00E+00 0.00
Total PeCDD 0.0000 0.0 0 0.00E+00 0.00E+00 0.00

 
2,3,7,8-HxCDD 0.0000 0.0 0.1 0.00E+00 0.00E+00 0.00
Total HxCDD 0.0267 0.0 0 0.00E+00 0.00E+00 0.00

 
2,3,7,8-HpCDD 0.0000 0.0 0.01 0.00E+00 0.00E+00 0.00
Total HpCDD 0.0250 0.0 0 0.00E+00 0.00E+00 0.00

 
OCDD 0.0000 0.0 0.0003 0.00E+00 0.00E+00 0.00

 
CDD  total 0 0.00

08b) Chlorinated Dibenzofurans (CDF)  Concentrations, Emission Rates, and Equivalents

Conc. [CDF] = Mass [CDF](ng) / Vmstd(dscm)
TEF Conc. = Conc. [CDF](ng/dscm) * TEF
TEF Emission Rate (lb/hr) = TEF Conc. (ng/dscm) * (1lb/453.6E+09 ng)  * Qstd(dscmm) * 60 min/hr
TEF Emission Rate (ng TEQ/hr) = TEF Conc. (ng/dscm) * Qstd(dscmm) * 60 min/hr

Sample Conc. Toxic Equivalency TEF Conc TEF Emission TEF Emission
Compound Mass (ng) (ng/dscm) Factor (TEF) (ng/dscm) Rate (lb/hr) Rate (ng TEQ/hr)

2,3,7,8-TCDF 0.0135 0.0 0.1 3.82E-04 7.52E-12 3.41
Total TCDF 0.0705 0.0 0 0.00E+00 0.00E+00 0.00

 
1,2,3,7,8-PeCDF 0.0117 0.0 0.03 9.93E-05 1.95E-12 0.89
2,3,4,7,8-PeCDF 0.0132 0.0 0.30 1.12E-03 2.21E-11 10.00

Total PeCDF 0.0394 0.0 0 0.00E+00 0.00E+00 0.00
  

2,3,7,8-HxCDF 0.0266 0.0 0.1 7.53E-04 1.48E-11 6.72
Total HxCDF 0.0405 0.0 0 0.00E+00 0.00E+00 0.00

 
2,3,7,8-HpCDF 0.0238 0.0 0.01 6.74E-05 1.33E-12 0.60
Total HpCDF 0.0238 0.0 0 0.00E+00 0.00E+00 0.00

 
OCDF 0.0000 0.0 0.0003 0.00E+00 0.00E+00 0.00

CDF  total 4.76583E-11 21.61
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Calculations (cont.)

08c) Non-ortho and Mono-ortho Substituted PCBs  Concentrations, Emission Rates, and Equivalents

Conc. [PCB] = Mass [PCB](ng) / Vmstd(dscm)
TEF Conc. = Conc. [PCB](ng/dscm) * TEF
TEF Emission Rate (lb/hr) = TEF Conc. (ng/dscm) * (1lb/453.6E+09 ng)  * Qstd(dscmm) * 60 min/hr
TEF Emission Rate (ng TEQ/hr) = TEF Conc. (ng/dscm) * Qstd(dscmm) * 60 min/hr

Non-ortho Substituted PCBs

Sample Conc. Toxic Equivalency TEF Conc TEF Emission TEF Emission
Compound Mass (ng) (ng/dscm) Factor (TEF) (ng/dscm) Rate (lb/hr) Rate (ng TEQ/hr)

PCB 77 0.0 0.0 0.0001 0.00E+00 0.00E+00 0.00
PCB 81 0.0 0.0 0.0003 0.00E+00 0.00E+00 0.00
PCB 126 0.0 0.0 0.1 0.00E+00 0.00E+00 0.00
PCB 169 0.0 0.0 0.03 0.00E+00 0.00E+00 0.00

Mono-ortho Substituted PCBs

PCB 105 352.0 99.6 0.00003 2.99E-03 5.88E-11 26.67
PCB 114 0.0 0.0 0.00003 0.00E+00 0.00E+00 0.00
PCB 118 801.0 226.7 0.00003 6.80E-03 1.34E-10 60.68
PCB 123 64.9 18.4 0.00003 5.51E-04 1.08E-11 4.92
PCB 156 0.0 0.0 0.00003 0.00E+00 0.00E+00 0.00
PCB 157 0.0 0.0 0.00003 0.00E+00 0.00E+00 0.00
PCB 167 47.4 13.4 0.00003 4.02E-04 7.92E-12 3.59
PCB 189 0.0 0.0 0.00003 0.00E+00 0.00E+00 0.00

PCB  total 2.1136E-10 95.86

CDD/CDF/PCB 
Total 2.5902E-10 117.47
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9) PCBs Concentrations and Emissions

C[PCB] = M[PCB](ng) / Vmstd(dscm)
E[PCB] = C[PCB](ng/dscm) * Qstd(dscmm) * (2.205E-12)(lb/ng) * 60(min/hr)

Sample Conc. Emission Rate
Analyte Mass (ng) (ng/dscm) (lb/hr)

PCB 1 441.0 124.80 2.46E-06
PCB 2 224.0 63.39 1.25E-06
PCB 3 122.0 34.53 6.79E-07
PCB 4 1940.0 549.02 1.08E-05
PCB 5 0.0 0.00 0.00E+00
PCB 6 0.0 0.00 0.00E+00
PCB 7 0.0 0.00 0.00E+00
PCB 8 1510.0 427.33 8.41E-06
PCB 9 0.0 0.00 0.00E+00

PCB 10 0.0 0.00 0.00E+00
PCB 11 0.0 0.00 0.00E+00
PCB 12 0.0 0.00 0.00E+00
PCB 13 0.0 0.00 0.00E+00
PCB 14 0.0 0.00 0.00E+00
PCB 15 507.0 143.48 2.82E-06
PCB 16 1000.0 283.00 5.57E-06
PCB 17 1110.0 314.13 6.18E-06
PCB 18 2280.0 645.24 1.27E-05
PCB 19 418.0 118.29 2.33E-06
PCB 20 1450.0 410.35 8.07E-06
PCB 21 798.0 225.83 4.44E-06
PCB 22 491.0 138.95 2.73E-06
PCB 23 0.0 0.00 0.00E+00
PCB 24 459.0 129.90 2.56E-06
PCB 25 102.0 28.87 5.68E-07
PCB 26 274.0 77.54 1.53E-06
PCB 27 151.0 42.73 8.41E-07
PCB 28 0.0 0.00 0.00E+00
PCB 29 0.0 0.00 0.00E+00
PCB 30 0.0 0.00 0.00E+00
PCB 31 1150.0 325.45 6.40E-06
PCB 32 581.0 164.42 3.24E-06
PCB 33 0.0 0.00 0.00E+00
PCB 34 0.0 0.00 0.00E+00
PCB 35 243.0 68.77 1.35E-06
PCB 36 0.0 0.00 0.00E+00
PCB 37 0.0 0.00 0.00E+00
PCB 38 0.0 0.00 0.00E+00
PCB 39 0.0 0.00 0.00E+00
PCB 40 315.0 89.14 1.75E-06
PCB 41 0.0 0.00 0.00E+00
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Calculations (cont.)

PCB 42 0.0 0.00 0.00E+00
PCB 43 0.0 0.00 0.00E+00
PCB 44 1090.0 308.47 6.07E-06
PCB 45 0.0 0.00 0.00E+00
PCB 46 78.2 22.13 4.35E-07
PCB 47 0.0 0.00 0.00E+00
PCB 48 167.0 47.26 9.30E-07
PCB 49 492.0 139.23 2.74E-06
PCB 50 215.0 60.84 1.20E-06
PCB 51 0.0 0.00 0.00E+00
PCB 52 1500.0 424.50 8.35E-06
PCB 53 0.0 0.00 0.00E+00
PCB 54 0.0 0.00 0.00E+00
PCB 55 446.0 126.22 2.48E-06
PCB 56 220.0 62.26 1.23E-06
PCB 57 0.0 0.00 0.00E+00
PCB 58 0.0 0.00 0.00E+00
PCB 59 58.3 16.50 3.25E-07
PCB 60 104.0 29.43 5.79E-07
PCB 61 1260.0 356.58 7.02E-06
PCB 62 0.0 0.00 0.00E+00
PCB 63 0.0 0.00 0.00E+00
PCB 64 322.0 91.13 1.79E-06
PCB 65 0.0 0.00 0.00E+00
PCB 66 0.0 0.00 0.00E+00
PCB 67 0.0 0.00 0.00E+00
PCB 68 0.0 0.00 0.00E+00
PCB 69 0.0 0.00 0.00E+00
PCB 70 0.0 0.00 0.00E+00
PCB 71 0.0 0.00 0.00E+00
PCB 72 0.0 0.00 0.00E+00
PCB 73 0.0 0.00 0.00E+00
PCB 74 0.0 0.00 0.00E+00
PCB 75 0.0 0.00 0.00E+00
PCB 76 0.0 0.00 0.00E+00
PCB 77 0.0 0.00 0.00E+00
PCB 78 0.0 0.00 0.00E+00
PCB 79 0.0 0.00 0.00E+00
PCB 80 0.0 0.00 0.00E+00
PCB 81 0.0 0.00 0.00E+00
PCB 82 0.0 0.00 0.00E+00
PCB 83 0.0 0.00 0.00E+00
PCB 84 384.0 108.67 2.14E-06
PCB 85 0.0 0.00 0.00E+00
PCB 86 1670.0 472.61 9.30E-06
PCB 87 0.0 0.00 0.00E+00
PCB 88 179.0 50.66 9.97E-07
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Calculations (cont.)

PCB 89 0.0 0.00 0.00E+00
PCB 90 1020.0 288.66 5.68E-06
PCB 91 0.0 0.00 0.00E+00
PCB 92 187.0 52.92 1.04E-06
PCB 93 0.0 0.00 0.00E+00
PCB 94 0.0 0.00 0.00E+00
PCB 95 1120.0 316.96 6.24E-06
PCB 96 0.0 0.00 0.00E+00
PCB 97 0.0 0.00 0.00E+00
PCB 98 0.0 0.00 0.00E+00
PCB 99 454.0 128.48 2.53E-06
PCB 100 0.0 0.00 0.00E+00
PCB 101 0.0 0.00 0.00E+00
PCB 102 0.0 0.00 0.00E+00
PCB 103 0.0 0.00 0.00E+00
PCB 104 0.0 0.00 0.00E+00
PCB 105 352.0 99.62 1.96E-06
PCB 106 0.0 0.00 0.00E+00
PCB 107 0.0 0.00 0.00E+00
PCB 108 0.0 0.00 0.00E+00
PCB 109 75.8 21.45 4.22E-07
PCB 110 1280.0 362.24 7.13E-06
PCB 111 0.0 0.00 0.00E+00
PCB 112 0.0 0.00 0.00E+00
PCB 113 0.0 0.00 0.00E+00
PCB 114 0.0 0.00 0.00E+00
PCB 115 0.0 0.00 0.00E+00
PCB 116 0.0 0.00 0.00E+00
PCB 117 0.0 0.00 0.00E+00
PCB 118 801.0 226.68 4.46E-06
PCB 119 0.0 0.00 0.00E+00
PCB 120 0.0 0.00 0.00E+00
PCB 121 0.0 0.00 0.00E+00
PCB 122 0.0 0.00 0.00E+00
PCB 123 64.9 18.37 3.61E-07
PCB 124 0.0 0.00 0.00E+00
PCB 125 0.0 0.00 0.00E+00
PCB 126 0.0 0.00 0.00E+00
PCB 127 0.0 0.00 0.00E+00
PCB 128 239.0 67.64 1.33E-06
PCB 129 1260.0 356.58 7.02E-06
PCB 130 114.0 32.26 6.35E-07
PCB 131 0.0 0.00 0.00E+00
PCB 132 0.0 0.00 0.00E+00
PCB 133 0.0 0.00 0.00E+00
PCB 134 0.0 0.00 0.00E+00
PCB 135 338.0 95.65 1.88E-06
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Calculations (cont.)

PCB 136 151.0 42.73 8.41E-07
PCB 137 0.0 0.00 0.00E+00
PCB 138 0.0 0.00 0.00E+00
PCB 139 0.0 0.00 0.00E+00
PCB 140 0.0 0.00 0.00E+00
PCB 141 210.0 59.43 1.17E-06
PCB 142 0.0 0.00 0.00E+00
PCB 143 0.0 0.00 0.00E+00
PCB 144 0.0 0.00 0.00E+00
PCB 145 0.0 0.00 0.00E+00
PCB 146 137.0 38.77 7.63E-07
PCB 147 794.0 224.70 4.42E-06
PCB 148 0.0 0.00 0.00E+00
PCB 149 0.0 0.00 0.00E+00
PCB 150 0.0 0.00 0.00E+00
PCB 151 0.0 0.00 0.00E+00
PCB 152 0.0 0.00 0.00E+00
PCB 153 772.0 218.47 4.30E-06
PCB 154 0.0 0.00 0.00E+00
PCB 155 0.0 0.00 0.00E+00
PCB 156 0.0 0.00 0.00E+00
PCB 157 0.0 0.00 0.00E+00
PCB 158 0.0 0.00 0.00E+00
PCB 159 0.0 0.00 0.00E+00
PCB 160 0.0 0.00 0.00E+00
PCB 161 0.0 0.00 0.00E+00
PCB 162 0.0 0.00 0.00E+00
PCB 163 0.0 0.00 0.00E+00
PCB 164 95.3 26.97 5.31E-07
PCB 165 0.0 0.00 0.00E+00
PCB 166 0.0 0.00 0.00E+00
PCB 167 47.4 13.41 2.64E-07
PCB 168 0.0 0.00 0.00E+00
PCB 169 0.0 0.00 0.00E+00
PCB 170 0.0 0.00 0.00E+00
PCB 171 0.0 0.00 0.00E+00
PCB 172 0.0 0.00 0.00E+00
PCB 173 0.0 0.00 0.00E+00
PCB 174 134.0 37.92 7.46E-07
PCB 175 0.0 0.00 0.00E+00
PCB 176 0.0 0.00 0.00E+00
PCB 177 0.0 0.00 0.00E+00
PCB 178 0.0 0.00 0.00E+00
PCB 179 0.0 0.00 0.00E+00
PCB 180 0.0 0.00 0.00E+00
PCB 181 0.0 0.00 0.00E+00
PCB 182 0.0 0.00 0.00E+00
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Calculations (cont.)

PCB 183 0.0 0.00 0.00E+00
PCB 184 0.0 0.00 0.00E+00
PCB 185 0.0 0.00 0.00E+00
PCB 186 0.0 0.00 0.00E+00
PCB 187 154.0 43.58 8.58E-07
PCB 188 0.0 0.00 0.00E+00
PCB 189 0.0 0.00 0.00E+00
PCB 190 0.0 0.00 0.00E+00
PCB 191 0.0 0.00 0.00E+00
PCB 192 0.0 0.00 0.00E+00
PCB 193 0.0 0.00 0.00E+00
PCB 194 0.0 0.00 0.00E+00
PCB 195 0.0 0.00 0.00E+00
PCB 196 0.0 0.00 0.00E+00
PCB 197 0.0 0.00 0.00E+00
PCB 198 0.0 0.00 0.00E+00
PCB 199 0.0 0.00 0.00E+00
PCB 200 0.0 0.00 0.00E+00
PCB 201 0.0 0.00 0.00E+00
PCB 202 38.2 10.81 2.13E-07
PCB 203 0.0 0.00 0.00E+00
PCB 204 0.0 0.00 0.00E+00
PCB 205 0.0 0.00 0.00E+00
PCB 206 0.0 0.00 0.00E+00
PCB 207 0.0 0.00 0.00E+00
PCB 208 0.0 0.00 0.00E+00
PCB 209 0.0 0.00 0.00E+00

 
Total PCBs Emission Rate (lb/hr) 1.87E-04

9) Isokinecity, I.

% I = [100*Ts*(K3*Vlc+(((Vm*Y)/Tm)*(Pb+(dH/13.6))))] / (60*t*Ps*Vs*An)
% I = 92.67

" < " symbol indicates values given are the quantitative detection limit.



2982-08 AirNova, Inc.
EPA Methods 1,2,3A,4, and 23

(Flows, O2/CO2, H2O, PCB's and PCDD/PCDF)

Client Tetra Tech @ Indesco Site
Project No. 2982
Test Location Carbon Bed Outlet
Test Run Two
Test Date 12/07-08/06
Test Time 2016-0018

Emission Data

Vlc = 2613.2 cc Vol. of H2O collected
Vm = 113.655 dcf Dry gas meter reading
Pstatic = 0.08 in. H2O Static pressure
Pb = 30 in. Hg Barometric pressure
Ps = 30.01 in. Hg Stack pressure
Pstd = 29.92 in. Hg EPA Standard pressure
dP = 0.4909 in. H2O ^.5 Average sq.rt delta P
dH = 1.399 in. H2O Average draft gauge reading 
Tm = 492.0 R Average meter temperature
Ts = 749.0 R Average stack temperature
Tstd= 529.7 R Standard temperature
Dn = 0.419 in. Nozzle diameter
An = 0.000958 sq. ft. Area of nozzle orifice
Y = 1.02 Meter calibration factor
t = 184 min. Duration of sampling time
Ds = 2.958 ft. Diameter of stack
As = 6.8718 sq. ft. Cross sectional area of stack
Cp = 0.84 Pitot tube coefficient
Kp = 85.49 ft[(lb/lbmol)*(inHg)]^.5}/[s*R*inH2O] Pitot tube constant
K1 = 17.704 R/in.Hg constant
K2 = 0.047248 cu.ft/ml constant
K3 = 0.0026688 in.Hg-cf/ml-R constant

Instrumental Data

[O2] 10.6 %-dry Oxygen concentration

[CO2] 5.3 %-dry Carbon Dioxide concentration

[N2] 84.10 %-dry Nitrogen concentration
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Calculations

1) Volume of gas sampled at standard conditions, Vmstd.

Vmstd =K1* Y * Vm * (Pb + dH/13.6) / Tm
Vmstd = 125.579 dscf

3.56 dscm

2) Volume of water vapor collected at standard conditions, Vw(std).

Vw(std) = K2 * Vlc
Vw(std) = 123.469 scf

3) Decimal fraction of moisture by volume in stack gas, Bws.

Bws = Vwstd / (Vmstd+Vwstd)
Bws = 0.496

4) Molecular weight of the stack gas on a wet basis, Ms.

Ms = [ ((44*%CO2) + (32*%O2) + (28*%N2)) * (1-Bws) ] + (18*Bws)
Ms = 23.68 lb/ lbmole

5) Average stack gas velocity, Vs.

Vs = Kp * Cp * (dP) * (Ts/Ps*Ms)^.5
Vs = 36.19 fps

6) Average actual stack gas volumetric flowrate, Qa.

Qa = 60 sec/min * Vs * As
Qa = 14921.6 cfm

422.6 cmm

7) Average stack gas dry volumetric flowrate, Qstd.

Qstd = Qa * (Tstd/Ts) * (Ps/Pstd) * (1-Bws)
Qstd = 5336.2 dscfm

151.1 dscmm
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Calculations (cont.)

08a) Chlorinated Dibenzodioxins (CDD)  Concentrations, Emission Rates, and Equivalents

Conc. [CDD] = Mass [CCD](ng) / Vmstd(dscm)
TEF Conc. = Conc. [CDD](ng/dscm) * TEF
TEF Emission Rate (lb/hr) = TEF Conc. (ng/dscm) * (1lb/453.6E+09 ng)  * Qstd(dscmm) * 60 min/hr
TEF Emission Rate (ng TEQ/hr) = TEF Conc. (ng/dscm) * Qstd(dscmm) * 60 min/hr

Sample Conc. Toxic Equivalency TEF Conc TEF Emission TEF Emission
Compound Mass (ng) (ng/dscm) Factor (TEF) (ng/dscm) Rate (lb/hr) Rate (ng TEQ/hr)

2,3,7,8-TCDD 0.0000 0.0 1 0.00E+00 0.00E+00 0.00
Total TCDD 0.0000 0.0 0 0.00E+00 0.00E+00 0.00

 
2,3,7,8-PeCDD 0.0000 0.0 1 0.00E+00 0.00E+00 0.00
Total PeCDD 0.0000 0.0 0 0.00E+00 0.00E+00 0.00

 
2,3,7,8-HxCDD 0.0000 0.0 0.1 0.00E+00 0.00E+00 0.00
Total HxCDD 0.0000 0.0 0 0.00E+00 0.00E+00 0.00

 
2,3,7,8-HpCDD 0.0000 0.0 0.01 0.00E+00 0.00E+00 0.00
Total HpCDD 0.0000 0.0 0 0.00E+00 0.00E+00 0.00

 
OCDD 0.1020 0.0 0.0003 8.60E-06 1.72E-13 0.08

 
CDD  total 1.72028E-13 0.08

08b) Chlorinated Dibenzofurans (CDF)  Concentrations, Emission Rates, and Equivalents

Conc. [CDF] = Mass [CDF](ng) / Vmstd(dscm)
TEF Conc. = Conc. [CDF](ng/dscm) * TEF
TEF Emission Rate (lb/hr) = TEF Conc. (ng/dscm) * (1lb/453.6E+09 ng)  * Qstd(dscmm) * 60 min/hr
TEF Emission Rate (ng TEQ/hr) = TEF Conc. (ng/dscm) * Qstd(dscmm) * 60 min/hr

Sample Conc. Toxic Equivalency TEF Conc TEF Emission TEF Emission
Compound Mass (ng) (ng/dscm) Factor (TEF) (ng/dscm) Rate (lb/hr) Rate (ng TEQ/hr)

2,3,7,8-TCDF 0.0000 0.0 0.1 0.00E+00 0.00E+00 0.00
Total TCDF 0.0000 0.0 0 0.00E+00 0.00E+00 0.00

 
1,2,3,7,8-PeCDF 0.0000 0.0 0.03 0.00E+00 0.00E+00 0.00
2,3,4,7,8-PeCDF 0.0000 0.0 0.30 0.00E+00 0.00E+00 0.00

Total PeCDF 0.0000 0.0 0 0.00E+00 0.00E+00 0.00
  

2,3,7,8-HxCDF 0.0000 0.0 0.1 0.00E+00 0.00E+00 0.00
Total HxCDF 0.0000 0.0 0 0.00E+00 0.00E+00 0.00

 
2,3,7,8-HpCDF 0.0000 0.0 0.01 0.00E+00 0.00E+00 0.00
Total HpCDF 0.0000 0.0 0 0.00E+00 0.00E+00 0.00

 
OCDF 0.0000 0.0 0.0003 0.00E+00 0.00E+00 0.00

CDF  total 0 0.00
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Calculations (cont.)

08c) Non-ortho and Mono-ortho Substituted PCBs  Concentrations, Emission Rates, and Equivalents

Conc. [PCB] = Mass [PCB](ng) / Vmstd(dscm)
TEF Conc. = Conc. [PCB](ng/dscm) * TEF
TEF Emission Rate (lb/hr) = TEF Conc. (ng/dscm) * (1lb/453.6E+09 ng)  * Qstd(dscmm) * 60 min/hr
TEF Emission Rate (ng TEQ/hr) = TEF Conc. (ng/dscm) * Qstd(dscmm) * 60 min/hr

Non-ortho Substituted PCBs

Sample Conc. Toxic Equivalency TEF Conc TEF Emission TEF Emission
Compound Mass (ng) (ng/dscm) Factor (TEF) (ng/dscm) Rate (lb/hr) Rate (ng TEQ/hr)

PCB 77 0.0 0.0 0.0001 0.00E+00 0.00E+00 0.00
PCB 81 0.0 0.0 0.0003 0.00E+00 0.00E+00 0.00
PCB 126 0.0 0.0 0.1 0.00E+00 0.00E+00 0.00
PCB 169 0.0 0.0 0.03 0.00E+00 0.00E+00 0.00

Mono-ortho Substituted PCBs

PCB 105 0.0 0.0 0.00003 0.00E+00 0.00E+00 0.00
PCB 114 0.0 0.0 0.00003 0.00E+00 0.00E+00 0.00
PCB 118 0.0 0.0 0.00003 0.00E+00 0.00E+00 0.00
PCB 123 0.0 0.0 0.00003 0.00E+00 0.00E+00 0.00
PCB 156 0.0 0.0 0.00003 0.00E+00 0.00E+00 0.00
PCB 157 0.0 0.0 0.00003 0.00E+00 0.00E+00 0.00
PCB 167 0.0 0.0 0.00003 0.00E+00 0.00E+00 0.00
PCB 189 0.0 0.0 0.00003 0.00E+00 0.00E+00 0.00

PCB  total 0.0000E+00 0.00

CDD/CDF/PCB 
Total 1.7203E-13 0.08
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9) PCBs Concentrations and Emissions

C[PCB] = M[PCB](ng) / Vmstd(dscm)
E[PCB] = C[PCB](ng/dscm) * Qstd(dscmm) * (2.205E-12)(lb/ng) * 60(min/hr)

Sample Conc. Emission Rate
Analyte Mass (ng) (ng/dscm) (lb/hr)

PCB 1 173.0 48.64 9.73E-07
PCB 2 215.0 60.45 1.21E-06
PCB 3 120.0 33.74 6.75E-07
PCB 4 0.0 0.00 0.00E+00
PCB 5 505.0 142.00 2.84E-06
PCB 6 176.0 49.49 9.89E-07
PCB 7 0.0 0.00 0.00E+00
PCB 8 264.0 74.23 1.48E-06
PCB 9 352.0 98.98 1.98E-06

PCB 10 0.0 0.00 0.00E+00
PCB 11 2060.0 579.24 1.16E-05
PCB 12 0.0 0.00 0.00E+00
PCB 13 0.0 0.00 0.00E+00
PCB 14 0.0 0.00 0.00E+00
PCB 15 341.0 95.88 1.92E-06
PCB 16 0.0 0.00 0.00E+00
PCB 17 248.0 69.73 1.39E-06
PCB 18 0.0 0.00 0.00E+00
PCB 19 0.0 0.00 0.00E+00
PCB 20 0.0 0.00 0.00E+00
PCB 21 0.0 0.00 0.00E+00
PCB 22 0.0 0.00 0.00E+00
PCB 23 0.0 0.00 0.00E+00
PCB 24 0.0 0.00 0.00E+00
PCB 25 0.0 0.00 0.00E+00
PCB 26 0.0 0.00 0.00E+00
PCB 27 0.0 0.00 0.00E+00
PCB 28 0.0 0.00 0.00E+00
PCB 29 0.0 0.00 0.00E+00
PCB 30 0.0 0.00 0.00E+00
PCB 31 0.0 0.00 0.00E+00
PCB 32 0.0 0.00 0.00E+00
PCB 33 0.0 0.00 0.00E+00
PCB 34 0.0 0.00 0.00E+00
PCB 35 88.1 24.77 4.95E-07
PCB 36 0.0 0.00 0.00E+00
PCB 37 0.0 0.00 0.00E+00
PCB 38 0.0 0.00 0.00E+00
PCB 39 0.0 0.00 0.00E+00
PCB 40 0.0 0.00 0.00E+00
PCB 41 336.0 94.48 1.89E-06
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Calculations (cont.)

PCB 42 0.0 0.00 0.00E+00
PCB 43 0.0 0.00 0.00E+00
PCB 44 580.0 163.09 3.26E-06
PCB 45 0.0 0.00 0.00E+00
PCB 46 0.0 0.00 0.00E+00
PCB 47 0.0 0.00 0.00E+00
PCB 48 0.0 0.00 0.00E+00
PCB 49 298.0 83.79 1.68E-06
PCB 50 0.0 0.00 0.00E+00
PCB 51 0.0 0.00 0.00E+00
PCB 52 0.0 0.00 0.00E+00
PCB 53 0.0 0.00 0.00E+00
PCB 54 0.0 0.00 0.00E+00
PCB 55 0.0 0.00 0.00E+00
PCB 56 0.0 0.00 0.00E+00
PCB 57 25.2 7.09 1.42E-07
PCB 58 0.0 0.00 0.00E+00
PCB 59 39.1 10.99 2.20E-07
PCB 60 95.6 26.88 5.37E-07
PCB 61 789.0 221.85 4.44E-06
PCB 62 0.0 0.00 0.00E+00
PCB 63 0.0 0.00 0.00E+00
PCB 64 225.0 63.27 1.26E-06
PCB 65 0.0 0.00 0.00E+00
PCB 66 0.0 0.00 0.00E+00
PCB 67 0.0 0.00 0.00E+00
PCB 68 0.0 0.00 0.00E+00
PCB 69 0.0 0.00 0.00E+00
PCB 70 0.0 0.00 0.00E+00
PCB 71 0.0 0.00 0.00E+00
PCB 72 0.0 0.00 0.00E+00
PCB 73 0.0 0.00 0.00E+00
PCB 74 0.0 0.00 0.00E+00
PCB 75 0.0 0.00 0.00E+00
PCB 76 0.0 0.00 0.00E+00
PCB 77 0.0 0.00 0.00E+00
PCB 78 0.0 0.00 0.00E+00
PCB 79 0.0 0.00 0.00E+00
PCB 80 0.0 0.00 0.00E+00
PCB 81 0.0 0.00 0.00E+00
PCB 82 0.0 0.00 0.00E+00
PCB 83 0.0 0.00 0.00E+00
PCB 84 146.0 41.05 8.21E-07
PCB 85 68.6 19.29 3.86E-07
PCB 86 459.0 129.06 2.58E-06
PCB 87 0.0 0.00 0.00E+00
PCB 88 97.2 27.33 5.46E-07
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Calculations (cont.)

PCB 89 0.0 0.00 0.00E+00
PCB 90 0.0 0.00 0.00E+00
PCB 91 0.0 0.00 0.00E+00
PCB 92 0.0 0.00 0.00E+00
PCB 93 0.0 0.00 0.00E+00
PCB 94 0.0 0.00 0.00E+00
PCB 95 0.0 0.00 0.00E+00
PCB 96 0.0 0.00 0.00E+00
PCB 97 0.0 0.00 0.00E+00
PCB 98 0.0 0.00 0.00E+00
PCB 99 0.0 0.00 0.00E+00
PCB 100 0.0 0.00 0.00E+00
PCB 101 0.0 0.00 0.00E+00
PCB 102 0.0 0.00 0.00E+00
PCB 103 0.0 0.00 0.00E+00
PCB 104 0.0 0.00 0.00E+00
PCB 105 0.0 0.00 0.00E+00
PCB 106 0.0 0.00 0.00E+00
PCB 107 0.0 0.00 0.00E+00
PCB 108 0.0 0.00 0.00E+00
PCB 109 0.0 0.00 0.00E+00
PCB 110 0.0 0.00 0.00E+00
PCB 111 0.0 0.00 0.00E+00
PCB 112 0.0 0.00 0.00E+00
PCB 113 0.0 0.00 0.00E+00
PCB 114 0.0 0.00 0.00E+00
PCB 115 0.0 0.00 0.00E+00
PCB 116 0.0 0.00 0.00E+00
PCB 117 0.0 0.00 0.00E+00
PCB 118 0.0 0.00 0.00E+00
PCB 119 0.0 0.00 0.00E+00
PCB 120 0.0 0.00 0.00E+00
PCB 121 0.0 0.00 0.00E+00
PCB 122 0.0 0.00 0.00E+00
PCB 123 0.0 0.00 0.00E+00
PCB 124 0.0 0.00 0.00E+00
PCB 125 0.0 0.00 0.00E+00
PCB 126 0.0 0.00 0.00E+00
PCB 127 0.0 0.00 0.00E+00
PCB 128 60.1 16.90 3.38E-07
PCB 129 0.0 0.00 0.00E+00
PCB 130 0.0 0.00 0.00E+00
PCB 131 0.0 0.00 0.00E+00
PCB 132 0.0 0.00 0.00E+00
PCB 133 0.0 0.00 0.00E+00
PCB 134 0.0 0.00 0.00E+00
PCB 135 0.0 0.00 0.00E+00
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Calculations (cont.)

PCB 136 43.8 12.32 2.46E-07
PCB 137 0.0 0.00 0.00E+00
PCB 138 0.0 0.00 0.00E+00
PCB 139 0.0 0.00 0.00E+00
PCB 140 0.0 0.00 0.00E+00
PCB 141 0.0 0.00 0.00E+00
PCB 142 0.0 0.00 0.00E+00
PCB 143 0.0 0.00 0.00E+00
PCB 144 0.0 0.00 0.00E+00
PCB 145 0.0 0.00 0.00E+00
PCB 146 0.0 0.00 0.00E+00
PCB 147 0.0 0.00 0.00E+00
PCB 148 0.0 0.00 0.00E+00
PCB 149 0.0 0.00 0.00E+00
PCB 150 0.0 0.00 0.00E+00
PCB 151 0.0 0.00 0.00E+00
PCB 152 0.0 0.00 0.00E+00
PCB 153 0.0 0.00 0.00E+00
PCB 154 0.0 0.00 0.00E+00
PCB 155 0.0 0.00 0.00E+00
PCB 156 0.0 0.00 0.00E+00
PCB 157 0.0 0.00 0.00E+00
PCB 158 0.0 0.00 0.00E+00
PCB 159 0.0 0.00 0.00E+00
PCB 160 0.0 0.00 0.00E+00
PCB 161 0.0 0.00 0.00E+00
PCB 162 0.0 0.00 0.00E+00
PCB 163 0.0 0.00 0.00E+00
PCB 164 0.0 0.00 0.00E+00
PCB 165 0.0 0.00 0.00E+00
PCB 166 0.0 0.00 0.00E+00
PCB 167 0.0 0.00 0.00E+00
PCB 168 0.0 0.00 0.00E+00
PCB 169 0.0 0.00 0.00E+00
PCB 170 0.0 0.00 0.00E+00
PCB 171 0.0 0.00 0.00E+00
PCB 172 0.0 0.00 0.00E+00
PCB 173 0.0 0.00 0.00E+00
PCB 174 0.0 0.00 0.00E+00
PCB 175 0.0 0.00 0.00E+00
PCB 176 0.0 0.00 0.00E+00
PCB 177 0.0 0.00 0.00E+00
PCB 178 0.0 0.00 0.00E+00
PCB 179 0.0 0.00 0.00E+00
PCB 180 0.0 0.00 0.00E+00
PCB 181 0.0 0.00 0.00E+00
PCB 182 0.0 0.00 0.00E+00
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Calculations (cont.)

PCB 183 0.0 0.00 0.00E+00
PCB 184 0.0 0.00 0.00E+00
PCB 185 0.0 0.00 0.00E+00
PCB 186 0.0 0.00 0.00E+00
PCB 187 0.0 0.00 0.00E+00
PCB 188 0.0 0.00 0.00E+00
PCB 189 0.0 0.00 0.00E+00
PCB 190 0.0 0.00 0.00E+00
PCB 191 0.0 0.00 0.00E+00
PCB 192 0.0 0.00 0.00E+00
PCB 193 0.0 0.00 0.00E+00
PCB 194 0.0 0.00 0.00E+00
PCB 195 0.0 0.00 0.00E+00
PCB 196 0.0 0.00 0.00E+00
PCB 197 0.0 0.00 0.00E+00
PCB 198 0.0 0.00 0.00E+00
PCB 199 0.0 0.00 0.00E+00
PCB 200 0.0 0.00 0.00E+00
PCB 201 0.0 0.00 0.00E+00
PCB 202 0.0 0.00 0.00E+00
PCB 203 0.0 0.00 0.00E+00
PCB 204 0.0 0.00 0.00E+00
PCB 205 0.0 0.00 0.00E+00
PCB 206 0.0 0.00 0.00E+00
PCB 207 0.0 0.00 0.00E+00
PCB 208 0.0 0.00 0.00E+00
PCB 209 0.0 0.00 0.00E+00

 
Total PCBs Emission Rate (lb/hr) 4.39E-05

9) Isokinecity, I.

% I = [100*Ts*(K3*Vlc+(((Vm*Y)/Tm)*(Pb+(dH/13.6))))] / (60*t*Ps*Vs*An)
% I = 91.79

" < " symbol indicates values given are the quantitative detection limit.
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